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Abstract 
Social Jetlag as a Mediator of the Relationship between 
Chronotype and Body Mass Index 
Elizabeth Culnan 
Jacqueline D. Kloss, Ph.D. 
 
 Circadian factors (e.g., chronotype), have been relatively unexplored in the 
context of the sleep-weight relationship.  Thus, we sought to measure the degree to 
which chronotype is related to BMI. Furthermore, we aimed to investigate “social 
jetlag” –  the degree of shifting in an individual’s sleep timing practices between 
workdays and free days – in relation to chronotype, and BMI.  We hypothesized that 
social jetlag would mediate the relationship between chronotype and BMI.  
Additionally, we proposed that specific health behaviors (e.g., physical activity, junk 
food consumption, substance use), depressed mood, and adjustment to college might 
additionally qualify the chronotype-BMI relationship. Findings were discrepant 
regarding whether or not social jetlag mediates the relationship between chronotype 
and BMI. Additionally, the specified health behaviors, mood, and adjustment to 
college did not mediate chronotype and BMI.  Future studies should seek to further 
explore and clarify the relationships among chronotype, social jetlag, and BMI. 
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Introduction 
Throughout the past decade, a relationship between several indices of sleep 
and body mass index (BMI) has emerged. To illustrate, a meta-analysis by Cappuccio 
and colleagues (2008) found an inverse relationship between hours of sleep and BMI, 
where less sleep was correlated with higher BMI. Similarly, Olds and colleagues 
(2011) examined the relationship between sleep patterns (bed time and rise time) and 
weight status among a cohort of adolescents. They found that those in the late 
bedtime and late wake time group were 1.5 times more likely to be obese when 
compared with those who had different sleep timing practices.  Research to identify 
those factors that contribute to overweight and obesity has become increasingly 
important as the obesity epidemic in the United States continues to worsen. Of note, 
circadian factors (e.g., chronotype), have been largely ignored, yet may be a critical 
component of the relationship between sleep and weight.  
The few studies that have examined chronotype in relation BMI have yielded 
equivocal findings (Pabst et al., 2009; Roenneberg et al., 2012). Pabst and colleagues 
found no significant relationship between chronotype and BMI. In contrast, 
Roenneberg and colleagues found that chronotype explained a significant amount of 
variance in the BMI of individuals whose BMI fell within the normal range (18.50 – 
24.99). These disparate findings point to the importance of examining why or how the 
relationship between chronotype and BMI may exist. We invoke a new concept—
social jetlag—to address this gap. Social jetlag is a construct, which is representative 
of the degree of shifting in an individual’s sleep timing practices between workdays 
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and free days. Therefore, our primary aim was to explore social jetlag as a mediator 
between chronotype and BMI.  
In exploring these relationships, a review of the current literature is provided. 
First, we define and describe circadian rhythms and the construct of chronotype. 
Next, we discuss social jetlag as a link between chronotype and BMI. Finally, we 
discuss college students, their health behavior practices, and their relation with 
chronotype, BMI, and social jetlag. Following this literature review, an overview of 
the study’s procedures, measurement tools, and statistical analysis is provided.  
Finally, study results and implications are discussed.  
Literature Review 
Circadian Rhythms 
Circadian rhythms include biological processes that run on a 24-hour cycle 
(Pace-Schott & Hobson, 2002). Throughout the day, each factor experiences a nadir 
(low point) and an acrophase (high point) (Pace-Schott & Hobson, 2002). Free-
running circadian rhythms have a cycle longer than 24-hours, however, 
environmental cues entrain rhythms, resetting them each day (Roenneberg et al., 
2004).  Light functions as the primary synchronizer; it is theorized that when light 
hits the retinas, melanopsin is released from certain retinal ganglion cells (RGCs) 
(Brown & Robinson, 2004), which travel directly to the suprachiasmatic nucleus 
(SCN), the “master clock” of the body’s circadian rhythms (Brown & Robinson, 
2004).  Once this information reaches the SCN, the body’s rhythms are reset.  
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It is essential for rhythms to be reset each day so that an individual is 
physiologically aligned with the social world. For instance, the circadian factors that 
regulate sleep must run on the entrained, 24-hour cycle so that an individual’s sleep 
does not continuously shift to later and later times each day, as it would in conditions 
of free-running rhythms. The circadian factors that help to regulate sleep include 
melatonin and core body temperature (Lack, Bailey, Lovato, & Wright, 2009). 
Melatonin is a hormone with soporific properties, which is secreted by the pineal 
gland (see Claustrat, Brun, & Chazot, 2005, for review). Additionally, melatonin 
serves to decrease core body temperature, which also increases an individual’s sleep 
propensity (see Claustrat et al., 2005, for review).  Melatonin generally reaches its 
peak around 3:00 – 4:00 am (see Claustrat et al., 2005, for review). 
Although many studies look at the average low point (nadir) and average high 
point (acrophase) of a circadian factor, it is also important to note that individual 
differences moderate how these rhythms are entrained and when each circadian factor 
reaches its nadir and its acrophase. For example, while most individuals’ melatonin 
acrophase is around 3:00 am, differences in the entrainment of circadian rhythms may 
alter the timing of this acrophase. Given that mood, cortisol levels, body temperature, 
and hormones controlling sleep (Monk et al., 1997) and metabolism (Sanchez, Oliver, 
Pico, & Palou, 2004; Van Cauter et al., 1991) oscillate on these rhythms, it is likely 
that individual differences in the synchronization of circadian rhythms may create 
significantly different behavioral patterns and presentations from person to person. 
These patterns can be examined utilizing the construct of chronotype.  
Chronotype  
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Chronotype refers to when an individual’s circadian rhythms are entrained 
(Roenneberg et al., 2004). In other words, this construct reflects the timing of 
underlying circadian rhythms and each circadian factor’s acrophase and nadir. This 
indicator of circadian preference categorizes individuals as morning types, evening 
types, or neither types (Horne & Ostberg, 1976). Among the general population, the 
majority of people fall within the range categorized as neither type (as opposed to 
morning types and evening types), although the exact distribution varies throughout 
the lifespan (Roenneberg et al., 2004). Children have a tendency to be morning type 
(Roenneberg et al., 2004).  However, this changes at the onset of puberty where a 
circadian shift from morningness towards eveningness begins (Carskadon et al., 1993; 
Laberge et al., 2001). This shift continues throughout adolescence resulting in a high 
proportion of late adolescents and young adults being categorized as evening types 
(Kim, Dueker, Hasher, & Goldstein, 2002). Eveningness peaks during young 
adulthood, and as individuals age, they shift back towards morningness (Carrier, 
Monk, Buysse, & Kupfer, 1997).  
Morning types prefer to wake earlier and go to sleep earlier than evening 
types, whereas evening types prefer to wake later and go to sleep later.  This 
difference in sleep timing practices is reflective of the difference in timing of 
circadian factors which regulate sleep.  Lack and colleagues (2009) found that 
morning types experienced their minimum core body temperature 2.25 hours before 
evening types’ minimum.  Additionally, they found that morning types’ dim light 
melatonin onset (DLMO) and melatonin acrophase occurred 2.80 hours and 2.00 
hours earlier, respectively, among morning types when compared with evening types. 
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These differences indicate that evening types not only prefer to go to sleep later in the 
evening, but may also be unable to fall asleep earlier due to their physiology. Thus, it 
is not surprising that evening types are particularly prone to poor sleep quality, 
greater daytime sleepiness (Vardar et al., 2008), and sleep curtailment during the 
week when compared to morning and neutral types (Fernandez-Mendoza et al., 2010; 
Giannotti et al., 2002).  
Chronotype and BMI. Chronotype has been studied in relation to several constructs, 
which have revealed how a relationship between chronotype and BMI might exist. 
These findings have yielded three theorized pathways associating chronotype and 
BMI, which include: (1) sleep curtailment; (2) maladaptive behaviors; (3) alteration 
of satiety hormones.  
Sleep Curtailment. Short sleep during the week may lead to increased weight 
and/or BMI among evening types when compared with morning or neither types.  To 
illustrate, a recent meta-analysis including geographically diverse populations (e.g. 
Japan, Switzerland, China, Brazil, Canada) found both children and adults to be at a 
greater risk of overweight and obesity if they were curtailing their sleep (Cappuccio 
et al., 2008). This risk appears to be inverse, with every extra hour of sleep resulting 
in a decrease in BMI (Cappuccio et al., 2008).  
Maladaptive Behaviors. In addition to sleep curtailment, evening types 
engage in a variety of maladaptive health behaviors, possibly due to personality 
factors, which may contribute to an increased BMI. For instance, evening types lead a 
less regular lifestyle, have poorer self-regulation of routine activities (Monk, Buysse, 
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Potts, DeGrazia, & Kupfer,  2004) and have a greater likelihood of being impulsive 
and disorderly (Caci, Robert & Boyer, 2004) when compared with morning or neutral 
types. Additionally, evening types engage in greater amounts of substance use 
(Giannotti et al., 2002) and less physical activity (Schaal, Michaela, & Randler, 2010) 
when compared with morning and neutral types.   
Eating patterns of evening types also vary considerably in comparison to 
morning or neutral types.  For instance, evening types consume greater amounts of 
caffeinated drinks and fast food (Fleig & Randler, 2009). This could possibly be due 
to their greater perceived hunger and disinhibition when compared with morning 
types (Schubert & Randler, 2008).  Aberrant eating behaviors are also more common 
among this population; indices of bulimic behavior correlate with eveningness, with 
evening types more likely to binge and purge (Kasof, 2001). It is thought that the 
dimmer light present in the evening can create disinhibition, making individuals more 
prone to engage in unhealthy behaviors (Kasof, 2001). It is also plausible that evening 
types may eat later in the evening due to their mealtime irregularities, as late sleepers 
are more likely to eat additional calories following dinner and after 8:00 pm (Baron, 
Reid, Kern, & Zee, 2011). This can be problematic as Baron and colleagues (2011) 
found that after controlling for age and sleep duration, calories consumed after 8:00 
pm, were indicative of an increase in BMI. Taken together, the maladaptive behaviors 
and lifestyle irregularities which evening types engage in may lead to an increased 
BMI.  
Alteration of Satiety Hormones. In addition to irregularities in eating 
patterns and other health behaviors, the relationship between chronotype and BMI 
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may exist through the alteration of metabolic hormones due to both shortened sleep 
and circadian disruption. For example, insulin and glucose are entrained by circadian 
rhythms (Van Cauter et al., 1991). Furthermore, both leptin and ghrelin levels in 
rodents experience an acrophase and nadir that coincides with the light-dark cycle: 
leptin reaches peak levels at the onset of the light phase and its nadir precedes the 
dark-phase, while ghrelin levels are high throughout the light phase and their nadir 
coincides with the onset of the dark phase (Sanchez et al., 2004).  Therefore, it is 
believed that these endogenous hormones function on a circadian rhythm as well 
(Froy, 2010).  Considering the potential involvement of these hormones in the 
development of obesity, and their circadian influences, it is plausible that disruption 
or misalignment of circadian rhythms may result in hormonal changes that, in turn, 
may increase BMI (Garaulet et al., 2010).  
Additionally, the shortened sleep that many evening types experience may 
further alter these hormones. This relationship has been examined through laboratory 
induced sleep deprivation, where it has been found that repeatedly restricting sleep 
can reduce insulin sensitivity and decrease glucose tolerance (Nedeltcheva, Kessler, 
Imperial, & Penev, 2009), potentially increasing the risk of developing type II 
diabetes (Chaput, Despres, Bouchard, & Tremblay, 2007). This impaired glucose 
tolerance occurs after only a few nights of sleep restriction (Nedeltcheva et al., 2009), 
which is problematic in that impaired glucose tolerance has been associated with 
subsequent weight gain (Boule et al., 2008). Additionally, short sleep affects the 
hormonal control of satiety. Leptin, a hormone with anorexinogenic effects, decreases 
when sleep is curtailed, while ghrelin, a peptide that acts as an appetite stimulant, 
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increases (Spiegel, Tasali, Penev, & Cauter, 2004; Taheri, Lin, Austin, Young, & 
Mignot, 2004).  Increases in ghrelin levels and subjective hunger ratings begin to 
occur after only one night of sleep restriction (Schmid, Hallschmid, Jauchchara, Born, 
& Shultes, 2008).  Decreases in leptin levels have been found to occur after two 
nights of sleep restriction (Spiegel et al., 2004). Although in-vitro studies such as 
these may not always yield results which apply to real-world curtailment, it is 
theorized that the combination of an impaired glucose tolerance, decreased leptin and 
increased ghrelin due to shortened sleep may stimulate appetite and cause weight gain 
(Taheri et al., 2004).  
Recently, Buxton and colleagues (2012) utilized a forced desynchrony 
protocol to examine how sleep deprivation and circadian disruption might alter the 
aforementioned hormones among a cohort of healthy adults. The protocol entailed a 
baseline of 3 weeks in which participants were allotted 10 hours in bed per day, 
followed by 6 days of ≥10 hours in bed per day. This was followed by three weeks of 
forced desynchrony where participants’ sleep opportunities were spread throughout 
the “day”. Each day was extended to 28 hours, where participants were allotted 6.5 
hours in bed (which is equivalent to 5.6 hours of sleep for each 24-hour period). The 
6.5 hours of sleep opportunity occurred over varying circadian phases throughout the 
28 days. Finally, the forced desynchrony was followed by 10 days of recovery, where 
participants were once again allotted 10 hours in bed per 24-hour period. This 10-
hour sleep opportunity was allotted during a time, which was reflective of the 
circadian alignment of the participant during the baseline condition. 
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 This study revealed that participants experienced a 32% decrease in insulin 
secretion following a meal, and lowered leptin levels and increased ghrelin levels 
throughout the day. Additionally, individuals resting metabolic rate was 8% lower 
during this time of forced desynchrony. Buxton and colleagues hypothesized that this 
combination of short sleep and circadian misalignment would lead to weight gain, 
and therefore an increased BMI, over time.  
Social Jet Lag 
 It is important to note that sleep timing and sleep duration are not fully 
dependent on chronotype and physiology. Social demands, namely work or school 
start times, are also likely to influence sleep (Wittmann, Dinich, Merrow, & 
Roenneberg, 2006). For instance, an individual may prefer (due to their underlying 
physiology) to sleep until noon each day, however, they might have to be at work by 
9:00 am. This social constraint would then cause that individual to change their 
preferred sleep schedule to one that allows them to get to work on time, and 
ultimately, allows them to function within society. Therefore, in examining an 
individual’s sleep preference, it is equally important to concurrently examine the 
relationship between chronotype and such social demands.  That is, to what degree 
does morningness or eveningness influence sleep, and to what degree do social 
demands influence it? One way to explore this relationship is through the concept of 
social jetlag.  
Social jetlag refers to the absolute value of the deviation of the midpoint of 
sleep on work days (MSF) and the midpoint of sleep on free days (MSF) (|MSF- 
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MSW|; Wittmann et al., 2006). To illustrate, an individual that maintains a regular 
sleep schedule between work and free days will experience minimal social jetlag. For 
example, they might go to sleep at 20:00 and wake at 7:00 on workdays, while on free 
days they might go to sleep at 23:00 and wake at 7:00.  This yields an MSW of 2:30 
and an MSF of 3:00, leaving them with a social jetlag of 0:30 (e.g. | 2:30 – 3:00 | = 
0:30). Someone with significant social jet lag has a very discrepant schedule between 
work and free days.  Therefore, they might go to sleep around 1:00 and wake at 9:00 
during workdays, while during free days they go to sleep at 3:00 and wake at 13:00.  
This yields an MSW of 5:00 and an MSF of 8:00, producing a social jetlag of 3:00 
(see Figure 1). Given their difficulties falling asleep earlier in the evening, evening 
types are especially prone to experiencing social jetlag (Wittmann et al., 2006).  
This shifting of sleep may be problematic in several ways. First, this 
significant shift in sleep creates effects similar to that of jetlag or shift work 
(Wittmann et al., 2006). Shift work is considered any type of work where an 
individual must work hours that are aberrant from the ‘normal’ daytime work hours 
(Wang, Armstrong, Cairns, Key, & Travis, 2011). Studies examining shift workers 
have found much higher rates of breast cancer, cardiovascular disease, and metabolic 
syndrome among this population when compared to non-shift workers (see Wang et 
al., 2011, for review).  
Second, shifting sleep may shift other activities occurring throughout the day, 
such as meal and exercise timings. For instance, if an individual wakes at 9:00 am on 
a weekday, their first meal of the day is likely to be much earlier than it would be on a 
free day if they do not generally wake until 13:00. This alteration in meal timings 
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may disrupt circadian rhythms, as many of the body’s peripheral clocks are regulated 
by food intake (Garaulet & Madrid, 2009). Therefore, this shifting of sleep and meal 
timings may disrupt circadian rhythms, creating chronodisruption that will, in turn, 
influence and misalign metabolic pathways (Garaulet & Madrid, 2009; Garaulet, 
Ordovas, & Madrid, 2010). Therefore, experiencing social jetlag may lead to an 
increase in an individual’s BMI.  
College Students: A Population Vulnerable to Poor Sleep, Circadian Disruption, 
and Increased BMI 
Health Compromising Behaviors. College students are at risk for engaging in many 
health-compromising behaviors.  For instance, college students commonly report 
inadequate consumption of fruits and vegetables and lowered participation in physical 
activity (Racette, Deusinger, Strube, Highstein, & Deusinger, 2005, 2008). Binge 
drinking (defined as consuming five or more drinks in one night for men and four or 
more drinks in one night for women) is widespread; in a sample of 17,096 students, 
44% reported at least one incidence within the last two weeks (Wechsler, Davenport, 
Dowdall, Moeykens, & Castillo, 1994). In addition to the deleterious direct effects of 
binge drinking (i.e. accidental death and injury) (Hingson, Zha, & Weitzman, 2009), 
indirect effects often result, such as greater consumption of fast-foods, unhealthy 
weight-control behaviors and spending a greater amount of time on sedentary 
activities (Nelson, Lust, Story, & Ehlinger, 2009). Furthermore, the summative result 
of binge drinking, unhealthy eating, and lowered amounts of physical activity may 
result in weight gain, or the perpetuation of an already increased BMI.  
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Overweight and Obesity among College Students. According to the CDC, a normal 
body mass index, or BMI, is between 18.5 and 25, with less than 18.5 being 
underweight, 25-29.99 being overweight and 30 or above being obese. Prevalence 
estimates of overweight and obesity for college students at four-year universities 
indicate that among women, approximately 37.4% are overweight and 15.2% are 
obese, while among men approximately 51.2% are overweight and 17.5% are obese 
(Laska, Pasch, Lust, Story, & Ehlinger, 2011). These numbers demonstrate that a 
significant proportion of college students may be at risk for complications associated 
with overweight and obesity such as the development of cardiovascular risk factors 
(Freedman, Mei, Srinivasan, Berenson, & Dietz, 2007), sleep disordered breathing 
(Redline et al., 1999), asthma (Beuther & Sutherland, 2007), and insulin resistance 
(Lee, Okumura, Davis, Herman, & Gurney, 2006). In addition to physical problems, 
overweight and obese women commonly suffer from psychological sequelae such as 
depression (McCarty et al., 2009). Moreover, the effects of being overweight as a 
youth (independent of adult BMI) can have long-term health consequences that 
extend into adulthood, such as increased risks of mortality from coronary heart 
disease and atherosclerosis (Must, Jacques, Dallal, Bajema, & Dietz, 1992).  
Correlates of Sleep Disturbance among College Students. Along with many 
students having an evening chronotype, many students may suffer from sleep 
disturbance. Sleep disturbance among college students could be due to a number of 
factors such as chronic poor sleep quality and quantity and/or circadian misalignment. 
To illustrate, Lund and colleagues (2010) found that among a population of college 
students, around 60% report being poor sleepers, and around 25% report curtailing 
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their sleep (6.5 hours). Additionally, Brown, Soper, and Buboltz (2001) found that 
11.5% of college students reported experiencing symptoms consistent with the 
diagnosis of delayed sleep phase disorder.  
These findings indicate that large proportion of college students may be at risk 
for experiencing the deleterious sequelae of sleep disturbance such as depressive 
symptomatology (Moo-Estrella, Perez-Benitez, Solis-Rodriguez, & Arankowsky-
Sandoval, 2005), suicidal ideation, fighting, tobacco and alcohol use (Vail-Smith, 
Felts, & Becker, 2009), increases in negative affect, feelings of depression, confusion, 
anger, fatigue, less life satisfaction (Pilcher, Ginter, & Sadowsky, 1997) and stress 
(Lund, Reider, Whiting, & Prichard, 2010).  
Many college students may choose to curtail their sleep, whether it be to 
socialize or due to their newly-varied schedule of classes and activities (Buboltz, 
Soper, Brown, & Jenkins, 2002).   Some college students may believe they are doing 
themselves a service by staying up late to study, but in fact, many studies have shown 
cognitive impairments and lowered GPAs to be associated with sleep deprivation 
(Curcio, Ferrara, & Gennaro, 2006; Kelly, Kelly, & Clanton, 2001). Additionally, 
lack of sleep is correlated with impaired physical health, with epidemiological studies 
demonstrating a relationship between insufficient sleep and impaired glucose 
tolerance, type 2 diabetes (Chaput et al., 2007), an increase in cardiovascular 
incidents (Kripke, Langer, Elliot, Klauber, & Rex, 2011), and hypertension 
(Gangwisch et al., 2006).   
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Therefore, college students present an ideal population for studying the 
relationship between chronotype and BMI.  A large proportion of college students are 
at a chronological age where eveningness is prevalent. This high proportion of 
eveningness, coupled with irregular scheduling and sleep curtailment during the 
week, creates a greater likelihood of experiencing social jetlag. Additionally, many 
college students exhibit deleterious health behaviors, leaving them vulnerable to 
overweight and obesity.  
Current Research 
Few studies have examined the relationship between chronotype and BMI. 
Pabst and colleagues (2007) investigated the association between chronotype, 
depression and anxiety, and the interaction among chronotype, depression/anxiety 
and BMI using hierarchical multiple regression.  They found that among all weight 
categories, eveningness was related to increased depressive symptomatology.  The 
relationship was stronger among those who were overweight. Similarly, the 
relationship among shift work, chronotype, depressive symptomatology, minor 
psychiatric disturbances, and BMI was examined (Antunes Lda, Jornada, Ramalho, & 
Hidalgo, 2010). The results of this study indicated that shift work was related to 
increased BMI; however, chronotype was only related to minor psychiatric 
disturbances. Soreca, Fagiolini, Frank, Goodpaster, and Kupfer (2009) explored the 
association between body fat percentage and chronotype among a sample of bipolar 
patients.  The authors hypothesized that bipolar patients were more susceptible to 
social jetlag, and therefore at an increased risk of potential effects on weight gain 
associated with chronotype. They found chronotype to be predictive of 19% of the 
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variance in percentage of body fat, thereby supporting the notion that chronotype may 
be a risk factor for a higher percentage of body fat. The authors noted that further 
studies were needed to examine whether these results were accounted for by mood or 
whether evening chronotype is an independent risk factor for the accumulation of 
body fat. Additionally, an added assessment of social jetlag would have strengthened 
their study, as the authors theorized that both chronotype and social jetlag were 
responsible for weight gain. However, they were unable to examine the relationships 
among social jetlag, chronotype and BMI because no measure of social jetlag was 
collected. 
To date, only one study has examined social jetlag’s association with 
increased BMI (Roenneberg et al., 2012). They found that social jetlag significantly 
accounted for the variance in BMI of participants categorized as overweight (BMI > 
25), while chronotype and sleep duration accounted for the variance in BMI in the 
‘normal weight’ group (BMI < 25).  This study did not measure any additional 
variables that may have influenced chronotype, social jetlag or BMI.  Additionally, 
they did not include analysis to examine social jetlag or any other health behaviors as 
potential mediators of the relationship between chronotype and BMI.  Looking at the 
relationship of social jetlag and chronotype concomitantly would have provided better 
clarification of their data, given that both variables may not only have a relationship 
with BMI, but also with each other.  
We expected that social jetlag would operate as a mediator between 
chronotype and BMI. More specifically, we presumed that social jetlag would 
account for the variance seen between chronotype and BMI due to the disruption of 
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the underlying metabolic processes, which social jetlag disturbs due to the constant 
shifting of sleep schedules. Without a measurement of shifting and conjectured 
chronodisruption, the disturbances in metabolism that cause changes in weight are not 
accounted for. Therefore, social jetlag may be the link accounting for the variance 
seen between chronotype and BMI.  
Proposed Aims and Hypothesis 
Adolescent and young adult populations have a high proportion of individuals 
experiencing social jetlag (Roenneberg et al., 2012) coupled with higher proportions 
of evening types due to the circadian phase shift experienced during puberty (Kim et 
al., 2002). Taken together, college students provide a unique opportunity to explore 
the relationship among chronotype, social jetlag and BMI given their age. 
Additionally, the number of maladaptive health behaviors in which college students 
engage provide additional paths with which to explore the relationship between 
chronotype and BMI. Our primary aim was to clarify the relationship between 
chronotype, social jetlag, and BMI. Our secondary, exploratory aim, was to test a 
multiple mediator model of chronotype and BMI while invoking depressed mood, 
adjustment to college, and relevant college student health behaviors.  
First, we hypothesized that chronotype would account for variance in social 
jetlag. Evening types would have higher social jetlag than neutral/morning types. 
Higher levels of social jetlag would be correlated with higher BMI. Lastly evening 
types would have higher BMI compared to morning/neutral types (Hypothesis 1a). 
Thus, social jetlag would mediate the relationship between chronotype and BMI 
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(Hypothesis 1b). Second, we sought to explore the relationship between BMI, 
chronotype and specific variables relevant to college health, namely mood, college 
adjustment, junk food consumption, substance use, and physical activity. We 
expected that health compromising behaviors, poorer college adjustment and 
depressed mood would be correlated with BMI and would be higher among evening 
types compared to morning/neutral types (Hypothesis 2a).  Additionally, we 
hypothesized that relevant health behaviors would mediate the relationship between 
chronotype and BMI (Hypothesis 2b).  
 
Methods 
Participants 
Participants included undergraduates at a mid-size, urban university in the 
northeastern United States. Participants were eligible to participate if they were 
between the ages of 18-30, and if they had at least one day off of work or school per 
week (e.g. a “free” day). Exclusion criteria included not being fluent in English.  
Procedures 
 Recruitment took place in psychology courses and on the University’s 
electronic survey system (SONA).  Power analysis revealed a sample of N = 67 
students were required for the study to have enough power to detect significant 
results, based on a medium effect size, power of .80 and an alpha level of .05 (Cohen, 
1992). Participants “loggedon” and completed all questionnaires using SONA, which 
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enabled participants to remain completely anonymous.  All procedures took 
approximately 60 minutes. Participants were allotted two extra credit points for 
participation, which is in accordance with the University’s research procedure 
policies.  
Measures 
 Descriptive Information. Items asked about weight and height (in order to 
calculate BMI), age, gender, race/ethnicity, year in school, housing status, whether or 
not they had a meal plan, whether or not they work, weighing habits, if currently 
dieting, if attempting to lose or gain weight, if they use energy or relaxation drinks, 
what time their first meal of the day usually occurs, how long after waking their first 
meal occurs, what time of day they consume the majority of their calories, and 
whether or not they use an alarm clock on their free days. 
 Morningness-Eveningness Questionnaire (MEQ). The MEQ is a 19 item 
questionnaire that is used to categorize individuals into the chronotype groups of 
‘morning’, ‘neutral’, or ‘evening’ (Horne & Ostberg, 1976). The questionnaire yields 
a score that ranges from 16 to 86 (Horne & Ostberg, 1976), which is then categorized 
as definitely morning (70 to 86), moderately morning (59 to 69), neither type (42 to 
58), moderately evening (31 to 41) and definitely evening (16 to 30) (Horne & 
Ostberg, 1976). Consistent with Natale and Cicogna (1996), the categories are 
simplified to morning, neutral and evening.  This instrument is highly reliable (α = 
.82) (Smith, Reilly, & Midkiff, 1989) and valid (Neubauer, 1992). This questionnaire 
SOCIAL JETLAG, CHRONOTYPE, AND BMI                                                                                27
was used to determine individuals’ circadian preference, as our primary aim was to 
examine if chronotype has an influence on BMI.   
 Sleep Timing Questionnaire (STQ). This 20-item measure is used to assess 
sleep-timing variables in a single-assessment, in lieu of a two-week sleep diary 
(Monk et al., 2003). The STQ is highly reliable (test-retest; r = .70 to r = .83) and 
valid (Monk et al., 2003). The questionnaire includes items such as “Before a work 
day or school day, what is your earliest good morning time?” and “Before a day off 
(e.g. a weekend), what is your earliest good morning time?” (Monk et al., 2003).  
This questionnaire was utilized to calculate social jetlag, (|MSF - MSW|) 
(Roenneberg et al., 2012; Wittmann et al., 2006).  
The Pittsburgh Sleep Quality Index (PSQI). The PSQI is a reliable (α = .85) 
and valid tool (Backhaus, Junghanns, Broocks, Riemann, & Hohagen, 2002), used to 
measure subjective sleep quality. This scale is a 19-item questionnaire yielding the 
seven component scores of subjective sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbance, use of sleep medication and daytime 
dysfunction. These component scores are then summed to create a “global score”, 
with a score of greater than five indicative of a poor sleeper (Smyth, 1999). 
The Center for Epidemiologic Studies Depression Scale (CES-D).  The CES-
D is a 20-item scale that measures depressive symptomatology (Radloff, 1977). 
Scores range from 0 to 60, with higher values indicating greater amounts of 
depressive symptomatology (Radloff, 1977).  The scale has been found to have high 
reliability among college students (α = .87) (Radloff, 1991), and high validity 
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(Radloff, 1977). This scale was used to examine whether or not depressed mood 
contributes to the chronotype-weight relationship. 
Student Adaptation to College Questionnaire (SACQ). The SACQ is a 67-
item questionnaire that asks questions regarding a student’s adjustment to college life 
(Baker & Siryk, 1999). It is a highly reliable and valid questionnaire that yields a 
continuous score from 67 to 603.  In addition to the Full Scale score, the SACQ 
generates the four subscales of Academic Adjustment, Social Adjustment, Personal-
Emotional Adjustment, and Attachment (Baker & Siryk, 1999). This questionnaire 
was utilized in order to assess levels of adjustment to college, and whether or not this 
influences the chronotype-weight relationship. 
International Physical Activity Questionnaire (IPAQ).  This short version of 
the IPAQ is a 7-item questionnaire that assesses average physical activity levels 
throughout the past week (Craig et al., 2003). It is a reliable (Spearman = .66-.81), 
valid measure (Craig et al., 2003), that generates three types of activity scores: a 
walking score, a moderate activity score and a vigorous activity score which can be 
summed to yield a total physical activity score. The seventh question aims at 
assessing the amount of time an individual spends sitting.  The IPAQ was used to 
measure physical activity, and to assess whether or not physical activity contributes to 
the chronotype-weight relationship.  
Gray-Donald Eating Patterns Questionnaire. The Gray-Donald Eating 
Patterns Questionnaire is a brief measure of habitual food intake (GrayDonald, 
OLoughlin, Richard, & Paradis, 1997). The questionnaire produces the five subscales 
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of “high fat”, “low fat”, “modify meat to reduce fat”, “avoid fat” and “junk food” 
(GrayDonald, OLoughlin, Richard, & Paradis, 1997). To our knowledge, this scale 
has not been used among a college population, therefore, accurate estimates of the 
scale’s psychometric properties are not available.  We plan to assess reliability for our 
sample.  
Alcohol, Smoking and Substance Involvement Screening Test (ASSIST). 
ASSIST measures problem or risky use of alcohol, tobacco, several illicit drugs and 
inhalants (Humeniuk, & Ali, 2006). Possible scores can be calculated for lifetime 
substance use, a global continuum of substance risk, specific substance involvement, 
current frequency of substance use, dependence and abuse (Humeniuk, & Ali, 2006). 
The items on the ASSIST have a test-retest reliability of .90 - .58 (“The Alcohol, 
Smoking and Substance Involvement Screening Test (ASSIST): development, 
reliability and feasibility”, 2002). The ASSIST was utilized to examine whether or 
not evening chronotypes engage in higher levels of substance use than morning or 
neutral types, and whether this substance use varies along with BMI.   
Statistical Analysis Plan 
Preliminary Analysis.  
First, reliability analyses were conducted on all measures.  Second, 
frequencies and mean scores were calculated to examine whether or not the sample 
scores were normally distributed.  T-tests, Pearson’s correlations, and chi-squares 
were then used to describe the sample through collected descriptive information and 
to identify potential covariates for our mediation analysis. 
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Tests of Hypotheses. 
Mediational Analysis. Studies within the health psychology realm may 
present particularly opportune times to utilize mediation analysis, given that it allows 
one to examine an underlying mechanism (e.g. the how) of a relationship between a 
health outcome and a psychosocial or behavioral predictor variable (MacKinnon & 
Luecken, 2008). Generally, mediation occurs when an independent variable (X) has a 
relationship with a dependent variable (Y), which occurs through a mediating variable 
(M; the how) (Fritz & MacKinnon, 2007).  However, mediation can be tested in 
several ways. Baron & Kenny (1986) clarified and popularized the causal-steps 
approach through specifying the statistical criteria to measure mediation. There are 
three paths in this model; one relating X to M (path a), one relating M to Y (path b) 
and one relating X to Y (path c) (Baron & Kenny, 1986). Their model rests on the 
premise that in order for mediation to exist, there must be a significant relationship 
between the independent and dependent variables. Therefore, as a first analysis, a 
regression equation would indicate that X significantly accounts for the variance in Y 
(path c). Second, a regression equation would indicate that variance of X significantly 
accounts for a portion of the variance seen in M (path a). Third, a regression would 
indicate that the variance of M would significantly account for a portion of the 
variance seen in Y (path b). Fourth, when controlling for Paths a and b, a regression 
examining the relationships between X and Y (path c’) would indicate that this path is 
no longer significant. If path c’ becomes zero, it is indicative of total mediation (e.g. a 
single mediator comprises this relationship). If path c’ lessens, but is not zero, it is 
indicative of partial mediation (e.g. the relationship has multiple mediators).  
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Although the causal steps approach is the most often utilized method for 
testing mediation, it is extremely low in power (Hayes, 2009), and therefore, may not 
be capable of finding relationships unless the sample size and/or the effect size is 
extremely large (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). 
Additionally, this model assumes that no error measurement is present in any of the 
variables (Baron & Kenny, 1986). Of note, MacKinnon and Fairchild (2009) have 
suggested that mediation can occur without a significant relationship existing between 
X and Y. For instance, if the sign (positive versus negative) of a mediated effect (the 
product of paths a and b; ab; also known as the indirect effect) is the opposite of path 
c (direct effect), the relationship between X and Y would, in a sense, be canceled out 
and would appear to be zero (Mackinnon & Fairchild, 2009). Given this, many have 
attempted to focus just on the relationships between X to M and M to Y, which may 
be more appropriately termed the indirect effect (the product of paths a and b). 
Hayes (2009) suggests that a test to directly examine the indirect effects of 
mediation can solve many of the issues present in the Baron and Kenny model.  He 
argues that the Baron and Kenny model asks the user to create inferences about the 
indirect effect in order to assess if mediation is present, whereas examining the 
indirect effect directly allows for less error and greater power. To measure the 
indirect effect, it has been proposed that utilizing bootstrapping methods may be the 
most powerful test of mediation. Boostrapping is a non-parametric technique, which 
utilizes re-sampling methods with replacement (Fritz & Mackinnon, 2007). This test 
creates confidence intervals of the indirect effect (ab), and assumes mediation has 
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occurred if the confidence intervals do not contain zero (Preacher and Hayes, 2004). 
Utilizing this information we sought to analyze these data accordingly. 
Aim 1. First, we utilized a series of regressions to assess the relationships 
between chronotype, BMI, and social jetlag. These regressions were to be used as 
called for in the causal steps approach of meditational analysis to examine whether or 
not social jetlag mediates the relationship between chronotype and BMI. Second, as 
an additional test of mediation, we planned to utilize bootstrapping methods to 
examine the indirect effect of ab. Lastly, we planned to utilize Sobel’s test to examine 
the significance of the indirect effect that chronotype and has on BMI through social 
jetlag (Baron & Kenny, 1986). 
Aim 2. For our exploratory aim, we planned to utilize bootstrapping to 
conduct path analysis, to assess the relationships of both chronotype and BMI with 
junk food consumption, physical activity, substance use, adjustment to college, sleep 
quality, and depression. This same model was then utilized to assess the indirect 
effect of junk food consumption, physical activity, substance use, adjustment to 
college, sleep quality, and depressed mood on chronotype and BMI.  
Results 
Sample Characteristics 
One hundred and eighty seven students with a mean age of 20.64 (SD = 3.10) 
comprised the sample. The sample was primarily female (76.5%) and Non-Hispanic 
White (54.5%). This was followed by Asian or Pacific Islander (26.2%), African 
American (7.0%), Other (those who selected more than one race or who did not fall 
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into one of the listed categories) (5.9%), Hispanic/Latino (3.7%), and Native 
American (1.1%).  A large percentage of students lived off campus (47.6%) and in 
the dorms (33.2%), with the remainder residing at home. The majority of these 
students had roommates (71.7%) and did not have a meal plan (72.7%). Almost half 
reported having a job (47.3%). Most students were not dieting (77.0%), however, 
many still reported that they were attempting to lose weight (48.1%) and gain weight 
(23.0%). All demographics are reported in Table 1 and descriptive information in 
Table 2. 
Preliminary Analyses 
Reliability Analysis. Internal consistencies of the MEQ, PSQI, CES-D, 
SACQ, and Gray-Donald Eating Patterns Questionnaire were measured using 
Cronbach’s alpha. Overall, reliability estimates were good (.70  - .92), with the 
exception of the Junk Food subscale (.62) and the Modify Meat (.65) subscales of the 
EPQ, which had questionable reliability. These subscales were utilized, however, 
results garnered with them should be interpreted with caution. Additionally, the High 
Fat (.23), and Low Fat Substitutions (.28) subscales from the EPQ had poor 
reliability, therefore, they were dropped from further analysis. All internal 
consistencies are reported in Table 3.  
 Normality. The SACQ total score, SACQ Academic Adjustment Subscale, 
SACQ Social Adjustment Subscale, SACQ Personal Emotional Adjustment Subscale, 
and the SACQ Attachment Subscale were normally distributed. Participant BMI, and 
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scores on the PSQI, Modify Meat, Avoid Fat, Junk Food, and CES-D, IPAQ, and 
Social Jetlag violated Kolmogorov-Smirnov assumptions of normality. 
 In an attempt to rectify violations of normality, each non-normally distributed 
variable was transformed using square-root transformation techniques. Upon 
examination, this method of transformation did not normalize BMI, PSQI, IPAQ, 
Modify Meat, Avoid Fat, or Junk Food. However, this method did normalize the 
distribution of CES-D scores. Given the inability of square root transformation to 
normalize the majority of the study’s non-normal distributions, the non-transformed 
data was utilized for all subsequent analyses. Of note, analyses of the main aims were 
conducted utilizing a non-parametric technique (bootstrapping), therefore, the 
inability to create normal distributions should not affect study results.  
Mean scores. Mean scores for the PSQI, CES-D, SACQ, IPAQ, Gray-Donald 
Eating Patterns Questionnaire, and ASSIST are presented in Table 5.  The sample had 
a mean BMI of 23.70 (SD = 5.35). A large proportion of participants were classified 
as normal weight (57.8%), followed by overweight (18.7%), underweight (9.1%), and 
obese (8.6%). MEQ scores classified very few individuals as Morning Types (N = 3; 
1.6%). Therefore, for all subsequent analyses, Morning Types and Neutral Types 
were combined into the category Morning/Neutral type (60.4%) and compared with 
Evening types (38.5%).  
The sample’s sleep duration, timing, and sleep quality were highly variable. 
For instance, the STQ revealed that time to bed on workdays ranged from 21:30 – 
6:05. Average time to bed on free days ranged from 21:00 – 4:30. Individuals 
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reported an average sleep onset latency (for both work and free days) of 27.17 
minutes (SD = 22.52). Average time awake on workdays ranged from 5:30 – 13:00, 
while on free days it ranged from 4:40 – 14:00. This yielded an average total sleep 
time (TST) of 7:58 (SD = 1:42) on workdays and 8:29 (SD = 1:37) on free days. The 
shifting in sleep timing and duration was reflected in social jetlag scores. The 
sample’s mean social jetlag was 1:29 (SD = 0:55). Given this variability, it is not 
surprising that overall, participants rated their sleep quality as poor (M = 6.79; SD = 
3.21).  
 Chronotype Group Differences. No group differences (morning/neutral vs 
evening) were found for gender, race, age, housing status, having roommates, 
relationship status, meal plan status, work status, hours of work per week, number of 
class credits, whether or not an individual was taking birth control, dieting, 
attempting to gain weight, consuming caffeine, parental education, immigration 
status, or using an alarm clock. Additionally, groups did not differ on total PSQI 
scores, CES-D scores, Avoid Fat, Junk Food, Modify Meat, SACQ full-scale, SACQ 
Attachment Subscale, SACQ Social Adjustment, or physical activity scores.  
Group differences were revealed for several subscales of the SACQ. Evening 
types reported significantly lower academic adjustment (M = 131.69, SD = 25.28) 
when compared with morning/neutral types (M = 146.60, SD = 27.72), t(159.15) = 
3.74, p = .001. Interestingly, evening types also indicated lower personal emotional 
adjustment (M = 74.22, SD = 20.37) when compared with morning/neutral types (M 
= 82.50, SD = 19.35), t(146.35) = 2.73, p = .006. Groups differed on weighing habits, 
SOCIAL JETLAG, CHRONOTYPE, AND BMI                                                                                36
whether or not they typically consume breakfast, and whether or not they were 
attempting to lose weight (Table 2).  
Social Jetlag. Gender, having roommates, a meal plan, taking birth control, 
eating breakfast, dieting, attempting to lose weight, attempting to gain weight, 
consuming caffeine, relaxation drinks, using electronics before bed, and using an 
alarm clock on free days did not influence levels of social jetlag. Additionally, social 
jetlag was not related to age, class credits, or hours of work per week. Furthermore, 
social jetlag did not differ based on ethnicity, relationship status, housing status, 
weighing habits, level of parental education, or immigration status. Having a job 
effected social jetlag, with those who do not have a job experiencing significantly less 
jetlag (M = 1:19, SD = 0:49) when compared with those who do have a job (M = 
1:39, SD = 0:59).  
BMI. Gender, having roommates, having a meal plan, having a job, taking 
birth control, eating breakfast, attempting to gain weight, consuming caffeine, 
relaxation drinks, and using electronics before bed were not associated with different 
levels of BMI. Additionally, BMI was not related to immigration status, parental 
education, ethnicity, or relationship status.  
BMI differed by dieting status, with those who endorsed currently being on a 
diet having a significantly greater BMI (M = 26.48, 7.00) than those who were not 
currently dieting (M = 22.91, SD = 4.51). Likewise, those who were attempting to 
lose weight had a significantly greater BMI (M = 25.44, SD = 5.77) than those who 
were not attempting to lose weight (M = 22.07, SD = 4.37). Interestingly, BMI also 
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differed by alarm clock use, where those who endorsed using an alarm clock on free 
days had a significantly lower BMI (M = 22.81, SD = 4.49) when compared with 
those who did not use an alarm clock (M = 24.40, SD = 5.88). Additionally, BMI 
differed by housing status, where those who lived at home (M = 27.07, SD = 7.52) 
had a significantly greater BMI F(2, 173) = 9.28, p = .01, than those who lived in the 
dorms (M = 23.16, SD = 3.67) or in off campus housing (M = 22.71, SD = 4.76).  
Bivariate Relationships. Bivariate relationships between all primary 
variables of interest are presented in Table 4. Increasing BMI was associated with 
worsening sleep quality (r = .245, p = .01), fewer attempts at avoiding fattening foods 
(Avoid Fat) (r = .166, p = .05), and fewer attempts at modifying meat to reduce fat 
(e.g. trimming the fat from a piece of chicken) (r = -.244, p = .01). Interestingly, 
increasing BMI was also associated with increasing amounts of social jetlag (r = .222, 
p = .01).  
Sleep quality was related to depressed mood (r = .573, p = .01), with poor 
sleep quality indicative of increasing levels of depressed mood. Additionally, poorer 
sleep quality was associated with lower student adjustment to college (r = -.463, p = 
.01), lower academic adjustment (r = -.309, p = .01), lower social adjustment (r = -
.322, p = .01), greater personal emotional adjustment (r = .535, p = .01), attachment (r 
= .315, p = .01) and substance use (r = .295, p = .01). Likewise, increasing depressed 
mood was associated with decreasing levels of overall student adjustment to college 
(-.656, p = .01), academic adjustment (r = -.522, p = .01), social adjustment (r = -.420, 
p = .01), personal emotional adjustment (r = -.762, p = .01), and attachment (r = -
.537, p = .01). Greater amounts of substance use were associated with greater junk 
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food intake (r = -.200, p = .01) and less academic adjustment (r = -.198, p = .05). Of 
note, sleep quality was not related to social jetlag (r = .046, p > .05).  
Analysis of Hypotheses 
Aim 1a. The first regression, which examined path c, (BMI regressed onto 
chronotype) did not find a significant relationship (unstandardized beta = .032, p = 
.673). The causal steps approach operates under the assumption that a relationship 
between X and Y must be present and that data are normally distributed. Therefore, 
these data violated both assumptions, which did not allow utilization of the causal 
steps approach as initially planned. Instead, bootstrapping methods were utilized to 
examine the remaining relationships and indirect effects, as these methods allow 
mediation to be assessed in non-normal distributions. Bootstrapping revealed that 
there was a relationship between chronotype and social jetlag (Unstandardized b = 
17.53, p = .047), indicating that being an evening type was associated with 17.53 
minutes more jetlag than morning/neutral types. Additionally, bootstrapping revealed 
a relationship between social jetlag and BMI (Unstandardized b = .022, p = .004), 
indicating that each minute of social jetlag was associated with a .022 increase in 
BMI.  
Aim 1b. Given how small these effects were, it is not surprising that these 
data yielded conflicting results. Bootstrapping revealed that chronotype has an 
indirect effect on BMI through social jetlag (.381; 95% CI = .012 to 1.37). However, 
the additional test of significance, Sobel’s test, failed to support mediation (z = 1.59, 
p = 0.111).  
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Aim 2a. Chronotype was not related to junk food consumption 
(Unstandardized b = -.123, p = .896), student adjustment to college (Unstandardized b 
= -5.117, p = .822), substance use (Unstandardized b = 10.445, p = .259), depressed 
mood (Unstandardized b = .597, p = .861), physical activity (Unstandardized b = -
375.102, p = .748), or sleep quality (Unstandardized b =.821, p = .443). Additionally, 
BMI was not related to junk food consumption (Unstandardized b = .112, p = .773), 
student adjustment to college (Unstandardized b = -.006, p = .796), substance use 
(Unstandardized b = -.045, p = .290), depressed mood (Unstandardized b = -.054, p = 
.742), physical activity (Unstandardized b = -.0002, p = .565), sleep quality 
(Unstandardized b = .419, p = .346).  
Aim 2b: Given the lack of significance on each path a and path b, it is not 
surprising that indirect effects of this model were not significant: junk food (-.014; 
95% CI = -1.37 to .89); student adjustment to college (.033; 95% CI = -1.05 to 1.72); 
substance use (-.470; 95% CI = -3.37 to .31); depressed mood (-.032; 95% CI = -1.81 
to  .86); physical activity (.078; 95% CI = -.39 to 1.61); sleep quality (.344; 95% CI = 
-.35 to 2.58).  
Post-hoc Analyses 
Post-hoc 1. Although most studies utilize chronotype as a categorical 
variable, some have purported it may be examined continuously (Natale & Cicogna, 
2002).  Given that categorizing a variable decreases its variability, the model 
examining social jetlag as a mediator of chronotype and BMI was re-analyzed 
utilizing chronotype as a spectrum of morningness-eveningness.  This model revealed 
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that there was a relationship between chronotype and social jetlag (Unstandardized b 
= -1.70, p = .006), indicating that each unit of eveningness was associated with 1.70 
minutes of increased social jetlag. Additionally, bootstrapping revealed a relationship 
between social jetlag and BMI (Unstandardized b = .021, p = .005), indicating that 
each unit of social jetlag was associated with a .021 increase in BMI points. 
Bootstrapping also revealed that social jetlag indirectly mediates chronotype and BMI 
(-.036; 95% CI = -.117 to -.004). Sobel’s test provided additional support for the 
significance of the indirect effect (z = -1.93, p = 0.054). 
Post-hoc Analysis 2. Given the truncated range of social jetlag, several 
analyses were undertaken to examine sleep timing practices and how they differed 
between chronotype groups. If chronotype groups did not differ as expected on sleep 
timing and sleep length, then this could be one explanation for why only minimal 
amounts of social jetlag were revealed and why the relationships between chronotype, 
social jetlag and BMI were weaker than expected. Independent t-tests found no 
differences between total sleep time on weekdays between morning/neutral (M = 
8:08, SD = 1:38) and evening types (M = 7:45, SD= 1:45) (t(180) = 1.49, p = .13). 
Similarly, there were no differences between total sleep time on free days between 
morning/neutral (M = 8:21, SD = 1:37) and evening types (M = 8:39, SD = 1:35) 
t(177) = -1.22, p = .23. Interestingly, significant differences were found when 
examining the midpoint of sleep between chronotype groups.  The midpoint of sleep 
on weekdays was significantly earlier among morning/neutral types (M = 4:09, SD = 
1:03) when compared to evening types (M = 5:07, SD = 1:13), t(180) = -5.59, p = 
.000. Additionally, the midpoint of sleep on free days was significantly earlier among 
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morning/neutral types (M = 5:29, SD = 1:08) when compared to evening types (M = 
6:38, SD = 1:13) t(177) = -6.40, p = .000.  
Post-hoc Analysis 3. Given that no relationship emerged between chronotype 
and BMI, further analysis was conducted to explore the proportions of each weight 
status category by chronotype group. Chi-square analysis revealed no group 
differences between BMI and chronotype categories (χ2[3, n = 175] = 2.15, p = 0.54), 
however, a trend emerged where there were a greater proportion of evening types 
who were obese (n = 9; 13.0% of evening types) when compared to morning/neutral 
types (n = 7; 6.6% of morning/neutral types). Given the extremely small proportion of 
obese individuals in the study (n = 16), these results demonstrate that the ability to 
find significance may have been overshadowed by the study’s sample size.  
Discussion 
To our knowledge, this is the first study to examine social jetlag as a mediator 
of the relationship between chronotype and BMI. The main aim of this study was to 
examine how a relationship between chronotype and BMI might occur. In doing so, 
first we aimed to describe the relationship between chronotype, BMI, and social 
jetlag. In contrast to our hypothesis, results indicated that chronotype was not related 
to BMI. However, as expected, results indicated that chronotype was related to social 
jetlag, where evening types experienced a significantly greater amount of social jetlag 
when compared with morning/neutral types.  Additionally, social jetlag was related to 
BMI, where increasing levels of social jetlag were related with increasing levels of 
BMI. Given these relationships, social jetlag was examined as a mediator of the 
relationship between chronotype and BMI. The first model, which utilized chronotype 
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categorically, yielded conflicting results. However, when the model was re-tested 
utilizing chronotype as a continuous variable, it supported the hypothesis that social 
jetlag functions as a mediator of the relationship between chronotype and BMI. This 
model was then expanded to explore depressed mood, substance use, physical 
activity, junk food consumption, sleep quality, and student adjustment to college as 
additional pathways through which chronotype may lead to an increased BMI. 
Findings revealed that neither chronotype nor BMI were related to depressed mood, 
substance use, physical activity, junk food consumption, sleep quality or student 
adjustment to college. Overall, these findings suggest that evening types may be 
prone to greater amounts of social jetlag, which may lead to an increased BMI. 
However, given the inconsistency of these results, further assessment of the 
relationship between these variables is warranted. 
Social Jetlag 
Overall, the sample was quite healthy, with few individuals categorized as 
overweight or obese, and minimal amounts of social jetlag. As expected, evening 
types experienced a significantly greater amount of social jetlag when compared with 
morning/neutral types. However, the range of social jetlag was much smaller than 
expected. Roenneberg and colleagues (2012) reported that among their sample who 
ranged in age from 10 – 65+, 69% of their sample had an average of 1 hour of social 
jetlag, while another 33% had an average of 2 hours or more. The authors reported a 
negative association between social jetlag and age, where younger participants 
reported significantly greater amounts of social jetlag. Therefore, while this study’s 
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average social jetlag was consistent with Roenneberg’s sample, we would have 
expected the amount in a college student sample to be much greater.  
Given this surprising finding, sleep timing practices were further explored to 
reveal why the range of social jetlag was smaller than initially expected. To illustrate 
further, the theory that evening types would experience significantly greater jetlag is 
contingent on the hypothesis that evening type individuals would stay up late into the 
evening but be forced to wake early in the morning for work or school. Thus, it would 
be expected that evening types would curtail their sleep during their workdays when 
compared with morning/neutral types (which they did not). Therefore, while evening 
types were still significantly more jetlagged, the degree of social jetlag was less than 
hypothesized. The sleep timing practices in this sample indicate that many evening 
type individuals may have been able to manipulate their schedules to work within 
their sleep preferences.  For instance, evening type individuals may not have 
scheduled their first class of the day until noon, allowing for a sleep schedule that is 
similar to their weekends, and therefore, resulting in limited social jetlag. This limited 
social jetlag may have protected evening types from experiencing chronodisruption 
and ultimately, an increased BMI.  
Chronotype and BMI 
Similarly, the range of morningness-eveningness was truncated. Only three 
individuals fell into the morning type category, while 110 were neutral and 72 were 
evening types. Higher levels of eveningness among individuals of college student age 
is not surprising, though, this study had fewer morning type individuals than other 
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studies report  (Taylor, Clay, Bramoweth, Sethi, & Roane, 2011). Chronotype was not 
related to BMI, which is similar to the results of Antunes and colleagues (2010) and 
Pabst and colleagues (2009). However, this is in contrast to several other studies, 
which found that chronotype is related to BMI (Roenneberg, 2012; Soreca et al., 
2009). There may be several reasons for these disparate findings. For instance, the 
associations between chronotype and BMI may not emerge for several years in 
college student or adolescent samples. Pabst and colleagues utilized a sample of 
female adolescents, who ranged in age from 11-17. Their study sample is most 
comparable to the current study’s, neither of which found a relationship between 
chronotype and BMI. In both samples, participants may still have physiologically 
been phase-shifting towards eveningness (or may have just recently completed the 
shift towards eveningness). Therefore, this relationship may not have had time to 
emerge. Recently, Culnan, Kloss, and Grandner (in press), prospectively examined 
the relationship between chronotype and BMI in a sample of college freshmen. 
Findings indicated that at baseline, there was no relationship between chronotype and 
BMI. However, over a period of approximately eight weeks, evening types gained a 
significantly greater proportion of BMI when compared with morning/neutral types 
(Unstandardized b = 0.495 BMI points, 95% CI [0.039, 0.950], p=0.034). This 
provides further support for the notion that this relationship may take time to emerge. 
Ideally these relationships will be examined prospectively in future studies.   
Chronotype, BMI, and Social Jetlag 
Alternatively, this purported temporality provides evidence that the 
relationship between chronotype and BMI may only exist through a third variable. 
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Only when this third, mediating variable is present to a great enough degree would a 
relationship between chronotype and BMI be detectable.  For instance, the 
relationship might be indirect, where being an evening type leads to social jetlag, and 
social jetlag leads to an increased BMI. If this were true, a relationship between 
chronotype and BMI might be dependent on the degree of social jetlag present in the 
sample. Two models were used to examine social jetlag as a mediator between 
chronotype and BMI. The first failed to fully support mediation, while the second 
supported social jetlag as a mediator.  Most likely, the first model was unable to 
detect a significant relationship due to the variance that was lost when chronotype 
was categorized. Therefore, examination of chronotype as a morningness-eveningness 
spectrum allowed a significant relationship to emerge. Given these discrepant results, 
the degree to which social jetlag acts as a mediator between chronotype and BMI is 
inconclusive. Also of note, in both models, the indirect effect of social jetlag was 
small.  This is again most likely due to the lack of variance in each variable within the 
model (e.g. chronotype, BMI, and social jetlag). Of note, when examining indices of 
sleep and their relationship with BMI, most studies find mediocre, yet clinically 
significant differences in BMI.  For example, a recent meta-analysis revealed that 
among adults, every extra hour of sleep was associated with a decrease in BMI β 
−0.35 (−0.57 to −0.12) (Cappuccio et al., 2008). Results of the current study were 
much smaller than Cappucio and colleagues’, therefore, while the current study’s results were statistically significant in one model, they failed to reach clinical 
significance.   
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In further exploring why the associations between chronotype and BMI may 
have been so small, post-hoc analysis indicated that a direct relationship between 
chronotype and BMI was undetectable due to the study being heavily underpowered. 
While our total sample might have been large enough (N = 187), this confound 
appears to be due to the extremely small proportion of obese (N = 16; 8%) in the 
sample. For example, if this sample mirrored college students’ higher rates of obesity 
(Laska, Pasch, Lust, Story, & Ehlinger, 2011), which are closer to 15-17%, the 
study’s power would have been much greater, thereby possibly allowing us to see a 
relationship between these variables. Interestingly, this trending relationship appears 
to be categorical in nature, where there may be greater amounts of evening type 
individuals who have an obese BMI status. 
Finally, there was no relationship between chronotype, BMI, and the 
measured health behaviors, adjustment to college, or depressed mood. This finding is 
in contrast to much of the extant literature, which demonstrates that evening types 
tend to engage in maladaptive health behaviors at higher levels when compared with 
their morning and neutral counterparts (Flieg & Randler 2009; Giannotti et al., 2002; 
Schaal, Michaela, & Randler, 2010).  While mean scores on these variables were 
comparable to other college student samples (Table 5), scores on the PSQI, Modify 
Meat, Avoid Fat, Junk Food, and CES-D, IPAQ were highly skewed, with outliers 
creating elevated mean scores, which may have affected these results. Additionally, 
the current sample’s lack of morning types may have clouded results.  For instance, 
Chelminski, Ferraro, Petros, and Plaud (1999) found that morningness may be a 
protective factor against depressive symptoms, while eveningness may serve to 
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increase an individual’s vulnerability to experiencing depressive symptoms. Perhaps 
studies need to have both morning types and evening types in order to make 
comparisons between chronotype groups on constructs (e.g. depressed mood), given 
that most relationships seem to emerge within morning types or evening types, but 
not necessarily neutral types.  
Limitations 
This study had several limitations. First, all data were self-report. Studies have 
found that self-report weight and height for calculating BMI is generally highly 
correlated with objectively measured BMI (Larsen, Ouwens, Engles, Eisinga, & 
Strein, 2008). However, individuals often tend to underestimate their weight and 
overestimate their height, yielding a lower BMI (Gorber, Tremblay, Moher, & 
Gorber, 2007). Additionally, individuals might become increasingly inaccurate in 
reporting their weight and height as their BMI increases. Larsen and colleagues 
(2009) found that self-report weight and height accurately categorized individuals in 
the normal weight category 98% of the time, however, this accuracy decreased for the 
higher weight categories.  Self-reported weight and height categorized individuals 
appropriately in the overweight category only 48% of the time. Additionally, all data 
on sleep was self-report. Monk and colleague’s (2003) Sleep Timing Questionnaire 
was utilized to collect all data regarding sleep timing practices.  This questionnaire is 
traditionally utilized in lieu of a two-week sleep diary, and is highly correlated with 
sleep timing reports from two-week sleep diaries (r = 0.8) and moderately correlated 
(r = 0.6 – 0.7) with actigraphy (Monk et al., 2003). While these correlations 
demonstrate that this instrument is fairly accurate, when measuring a construct such 
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as social jetlag, where there is a need to accurately capture variations in sleep length 
and timing, a two-week diary may be more appropriate.  
Finally, this sample was comprised of relatively healthy college students. 
Perhaps students who are overweight and obese were less likely to self-select for 
participation in a study regarding weight.  Additionally, the use of this population 
limits conclusions that can be drawn from this study, as results are applicable to 
college students, but are not necessarily generalizable to the population at large. 
Future Directions. Future studies should seek to include objective 
measurements of weight, height, and BMI, such as those obtained through 
stadiometry. Additionally, it would be ideal to collect objective data regarding sleep 
timing practices through actigraphy. The contrast that is often present between 
objectively and subjectively collected sleep data might also provide important 
insights into the construct of social jetlag. Additionally, future studies might consider 
utilizing an ecological momentary assessment (EMA) protocol to assess variables 
including mood, sleep, and eating habits. EMA protocols typically employ 
technology, such as a cell phone or tablet, to allow for real-time data collection. This 
type of protocol would minimize recall bias, reduce a participant’s reliance on 
memory, and therefore, improve the accuracy of all self-report measures (Moskowitz, 
& Young, 2006).  Finally, future studies should seek to examine the relationships 
among the constructs of chronotype, social jetlag, and BMI in cohorts that display 
large amounts of variance in each variable. 
Conclusions. Social jetlag may mediate the relationship between chronotype 
and BMI among college students. However, results remain inconclusive, therefore, 
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these data should be interpreted with caution and large implications should not be 
drawn directly from them. However, examination of the extant literature may support 
policy changes surrounding college student health education. For instance, upon 
entering college, students should be provided with sleep psychoeducation to aid them 
in creating healthy sleep habits and creating and maintaining good sleep hygiene. 
Additionally, administrators may seek to assess students’ chronotype in order to tailor 
recommendations about sleep to each individual’s needs. Aiding individuals in 
creating a schedule that allows them to function within their physiologically 
determined sleep preference category may reduce shifting of sleep timing practices, 
therefore, lessening social jetlag. Moreover, providing psychoeducation may ensure 
that those who inadvertently tailor their schedule to their chronotype maintain this 
practice over time. This is important as reducing social jetlag may concurrently 
decrease weight gain and/or the percentage of students who fall into an increased 
BMI category. While the indirect effect of social jetlag on BMI was relatively small, 
if the hypothesis that time is involved in the relationship is correct, intervening while 
individuals are younger (such as in college), may also serve as a protective factor for 
maintaining a healthy BMI. Future research should seek to clarify the relationships 
between chronotype, BMI, and social jetlag, as a more in depth exploration of this 
topic is needed in order to verify the preliminary results of this study.  
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Table 1. Demographic Information 
 
 
Variable Total Sample Morning/Neutral Evening 
Gender    
      Male   44 (23.5%) 27 (14.6%) 16 (8.6%) 
      Female 143 (76.5%) 86 (46.5%) 56 (30.3%) 
Ethnicity    
      Non-Hispanic White 102 (54.5%) 64 (35.2%) 37 (20.3%) 
      African American   13 (7.0%) 10 (5.5%) 3 (1.6%) 
      Asian or Pacific Islander   49 (26.2%) 27 (14.8%) 21 (11.5%) 
      Native American     2 (1.1%) 1 (0.5%) 1 (0.5%) 
      Hispanic/Latino     7 (3.7%) 2 (1.1%) 5 (2.7%) 
      Other   11 (5.9%) 7 (3.8%) 4 (2.2%) 
Immigration Status    
      Not born in the US 57 (30.5%) 33 (17.9%) 24 (13.0%) 
      At least one foreign born parent  48 (25.7%) 28 (15.2%) 19 (10.3%) 
      At least one foreign born 
grandparent  
20 (10.7%) 14 (7.6%) 5 (2.7%) 
      All grandparents born in US 61 (32.6%) 37 (20.1%) 24 (13.0%) 
Parental Education    
      Some High School 13 (7.0%) 6 (3.3%) 6 (3.3%) 
      High School Graduate 20 (10.7%) 16 (8.8%) 4 (2.2%) 
      Some College 32 (17.1%) 15 (8.2%) 17 (9.3%) 
      College Degree  62 (33.2%) 39 (21.4%) 23 (12.6%) 
      Some Graduate Degree 11 (5.9%) 6 (3.3%) 5 (2.7%) 
      Graduate Degree 46 (24.6%) 29 (15.9%) 16 (8.8%) 
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Table 2. Descriptive Information 
 
 
Variable Total Sample Morning/Neutral Evening 
Living Situation    
      In the dorms   62 (33.2%) 37 (20%) 25 (13.5%) 
      Off campus   89 (47.6%) 55 (29.7%) 32 (17.3%) 
      At home   36 (19.3%) 21 (11.4%) 15 (8.1%) 
Roommates    
      Yes 134 (71.7%) 81 (43.8%) 51 (27.6%) 
      No   52 (28.3%) 32 (17.3%) 21 (11.4%) 
Do you use an alarm clock on free 
days 
   
      Yes   84 (44.9%) 56 (30.3%) 28 (15.1%) 
      No 103 (55.1%) 57 (30.8%) 44 (23.8%) 
Electronic use immediately before bed     
      Yes 173 (92.5%) 102 (55.1%) 69 (37.3%) 
      No   14 (17.5%) 11 (5.9%) 3 (1.6%) 
Caffeine    
      Yes 128 (68.4%) 78 (42.2%) 50 (27.0%) 
      No   59 (31.6%) 35 (18.9%) 22 (11.9%) 
Relaxation Drink      
      Yes   22 (11.8%) 14 (7.7%) 7 (3.8%) 
      No 162 (86.6%) 96 (52.7%) 65 (35.7%) 
Meal Plan      
      Yes   51 (27.3%) 28 (15.1%) 23 (12.4%) 
      No 136 (72.7%) 85 (45.9%) 49 (26.5%) 
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Table 2. Descriptive Information Continued 
 
 
Job Total Morning/Neutral Evening 
      Yes     88 (47.1%) 49 (26.6%) 38 (20.7%) 
      No     98 (52.4%) 63 (34.2%) 34 (18.5%) 
 
Contraceptive Use 
   
      Yes     51 (27.3%) 34 (22.4%) 17 (11.2%) 
      No      103 (55.1%) 56 (36.8%) 45 (29.6%) 
Relationship Status    
     Single       89 (47.6%) 54 (29.3%) 34 (18.5%) 
     In a relationship       78 (41.7%) 44 (23.9%) 33 (17.9%) 
    Co-habitating 
relationship       
      11 (5.9%) 9 (4.9%) 2 (1.1%) 
     Engaged         6 (3.2%) 5 (2.7%) 1 (0.5%) 
     Other         2 (1.1%) 1 (0.5%) 1 (0.5%) 
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Table 2. Descriptive Information continued 
 
 
Variable Total Sample Morning/Neutral Evening 
Breakfast Consumption    
      Yes 88 (47.1%) 63 (34.2%)* 25 (13.6%)* 
      No 98 (52.4%) 49 (26.6%)* 47 (25.5%)* 
Dieting Status    
      Yes   43 (23.0%) 29 (15.7%) 14 (17.6%) 
      No 144 (77.0%) 84 (45.4%) 58 (31.4%) 
Trying to lose weight    
      Yes 90 (48.1%) 63 (34.1%)* 27 (14.6%)* 
      No 97 (51.9%) 50 (27.0%)* 45 (24.3%)* 
Trying to gain weight    
      Yes 43 (23.0%) 29 (15.7%) 15 (7.6%) 
      No 144 (77.0%) 84 (45.4%) 58 (31.4%) 
When most calories are consumed        
      Evenly spread throughout the day   44 (23.5%) 29 (15.7%) 14 (7.6%) 
      In morning and afternoon   62 (33.2%) 40 (21.6%) 22 (11.9%) 
      Mostly at night   79 (42.2%) 42 (22.7%) 36 (19.5%) 
      Completely at night      2 (1.1%) 2 (1.1%) 0 (0%) 
Weighing Habits    
      Never  17 (9.1%) 8 (4.3%)* 8 (4.3%)* 
      Only at the doctor’s office  63 (33.7%) 30 (16.2%)* 32 (17.3%)* 
      Once a month  56 (29.9%) 39 (21.1%)* 17 (9.2%)* 
      Once a week   32 (17.1%) 21 (11.4%)* 11 (5.4%)* 
      Daily  15 (8.0%) 13 (7.0%)* 2 (1.1%)* 
      Other    4 (2.1%) 2 (1.1%)* 2 (1.1%)* 
* p < .05  
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Table 3.  Reliability of Measures  
 
Variable Cronbach’s alpha Number of Items 
MEQ .76 19 
PSQI .74 14 
CES-D .89 20 
EPQ        Junk Food .62 9     High Fat .24 4     Modify Meat .65 4     Avoid Fat .70 7     Low Fat Substitutes .28 4 
SACQ FULL SCALE .92 67     Academic Adjustment .89 24     Social Adjustment .86 20     Personal Emotional Adjustment .85 15     Attachment .83 15 
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Table 4. Pearson Correlations  
 
Measures 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. BMI - .222** .245** .035 .025 .166* -.224** -.086 -.083 -.191 -.039 -.030 -.165 -.097 
2. Social Jetlag - - .046 -.028 .001 .014 -.064 -.126 -.031 -.068 -.034 .033 .107 .057 
3. PSQI - - - .575** .094 .051 .042 -.470** -.314** -.323** -.533** -.328** -.021 .295** 
4. CES-D - - - - .029 -.007 .126 -.656** -.522** -.420** -.762** -.537** -.068 .138 
5.      Junk Food - - - - - -.046 .193* .091 .125 -.064 -.037 -.003 .039 -.200* 
6.     Avoid Fat - - - - - - .014 -.026 -.175 -.056 -.031 .102 .061 -.058 
7.    Modify Meat - - - - - - - .070 .001 .061 -.127 .058 .043 -.040 
8.    SACQ Total - - - - - - - - .845** .761** .679** .821** .033 -.233 
9.    AA - - - - - - - - - .455** .496** .574** .076 -.198* 
10.    SA - - - - - - - - - - .303** .787** .176 -.128 
11. PEA - - - - - - - - - - - .417** .055 -.168 
12. Attachment - - - - - - - - - - - - .122 -.193 
13. IPAQ - - - - - - - - - - - - - -.028 
14. ASSIST - - - - - - - - - - - - - - 
* p < .05 
**P < .01  
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Table 5. Means of Measures      
 
 
 Current Study Published Means 
Variable M SD M SD 
IPAQ1 3495.72 (2897.92) 4572.00           (3378.00) 
PSQI2       6.79                        (3.21)       5.60                 (3.40) 
ASSIST3     19.74     (32.28)       9.32     (13.45) 
Gray-Donald EPQ4     
    Junk Food    20.17                        (3.28)     21.20                     (--) 
SACQ Total5  395.77    (60.04)   405.40    (63.40) 
CESD Total6    17.78      (9.77)     13.86       (7.37) 
 
 
 
1 Mestek, Plaisance, & Grandjean (2008). Values are based on a sample of female college students. 
2 Carney, Edinger, Meyer, Lindman & Istre (2006).  Values are based on a sample of college students. 
3 Gulo, Ward, Dawe, Powell, & Jackson (2011). Values are based on a sample of college students from the UK. 
4 Gray-Donald, O’Laughlin, Richard, & Paradis (1997).  Values based on a community sample.     
5 Baker, & Siryk (1999). Values based on a college student sample. 
6 Shean & Baldwin (2008). Values based on a sample of college students.  
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Figure 1. Example Social Jetlag Differences Between Chronotype Groups 
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Figure 2. Aim 1.  
 
 *p < .05  **p < .01 
Note: While bootstrapping revealed that social jetlag mediates the relationship between chronotype and BMI, Sobel’s test failed to confirm this. 
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Figure 3.  Aim 2
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Appendix A. Descriptive Information   
1. Age: ________ 
2. Sex:     Male          Female 
3. Race/Ethnicity: ____Caucasian (Non-Hispanic)       ____Black/African American         
____Hispanic/Latino ____Native American      ____Asian or Pacific Islander          ____Other  
4. Height (in inches):______ 
5. Weight (lbs):______ 
6. Relationship Status:  ____Single    ____ In a relationship  ____Co-habitating relationship  ____Engaged  ____Other 
7. Do you live: 
    ___In the Dorms               ___Off campus             ___At home 
8. Do you have roommates?   Yes      No 
If yes, how many: ______ 
9. Do you have a meal plan:          Yes          No 
10.  How many credits are you taking this term?_____ 
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11.  Do you have a job outside of classes?           Yes          No 
12.  How many hours of work per week do you engage in, outside of classes (e.g. 
a part time job)______ 
13.  How often do you weigh yourself?  ___Never               ___Only at the doctor’s office              ___Once a month               ___Once a week                ___Daily             ___Other 
14.  What was your weight one month ago (lbs)?____ 
15.  Are you on any form of birth control? If so, please list ___________________. 
If yes then how long ago did you begin taking it (in months): _________ 
16.  Do you eat breakfast every morning?         Yes          No 
How many times do you eat breakfast: 
a) Per week:______ 
b) Per month:______  
17.  On average, what time do you eat your first meal of the day? _______ 
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18.  After waking, how long do you wait before you eat something? ________(note 
if this number is hours or minutes)  
19.  Are you currently dieting?         Yes          No 
20. Are you currently attempting to lose weight?         Yes          No 
21. Are you currently attempting to gain weight and/or muscle mass      Yes     No 
22. When do you consume the majority of your calories:  
a) evenly spread throughout the day____ 
b) mostly in the morning and afternoon hours (6 am-6 pm)____ 
c) mostly at night (6 pm and later)____ 
d) completely at night_____ 
23. Do you eat/drink things containing caffeine (coffee, red bull, etc.)?       Yes          No 
If yes then how many caffeinated items do you consume: 
     a)  Per day: ______ 
     b)  Per week:______ 
     c)  Per month:_____ 
24. Do you use any type of relaxation drink? 
If yes then how many of these items do you consume: 
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     a)  Per day: ______      b)  Per week:______      c)  Per month:______ 
25. Do you use any type of electronic media (tv, computer, iPad etc.) in the 30 minutes prior to going to bed? 
If yes then how often do you engage in this behavior:      a)  Per week:______      b)  Per month:______  
26. What time is your earliest class/work on: 
Monday:_____ Tuesday:_____ Wednesday:_____ Thursday:_____ Friday:______ Saturday:______ Sunday:______  
27. What size pants do you wear? Specify the range of sizes.____________ 
 
28. What is the most you have ever weighed?______ 
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29. What is the least you have ever weighed?______ 
 
30. Do you use an alarm clock on your free days? Yes     No 
 
31. Parental Education:   ____Some high school   _____High school graduate  
____Some college  ______College degree   _______Some graduate school   
______Graduate degree (e.g. J.D., M.D., MS, Ph.D) 
 
31. What is your current immigration status?  _____I was not born in the US   _____I 
was born in the US but at least one of my parents was not      _____I was born in 
the US but at least one of my grandparents was not    _____All of my grandparents 
were born in the US  
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Appendix B. Morningness-Eveningness Questionnaire 
Directions: Please read each question very carefully before answering. Answer 
all questions.  Answer questions in numerical order. Each question should be 
answered independently of others. Do NOT go back and check your answers.  All 
questions have a selection of answers. Please answer each question as honestly 
as possible. Choose one answer for each question. 
1. Considering only your own “feeling best” rhythm, at what time would you get 
up if you were entirely free to plan your day?  
[  ] 5:00 AM–6:30 AM (05:00–06:30 h) 
[  ] 6:30 AM–7:45 AM (06:30–07:45 h) 
[  ] 7:45 AM–9:45 AM (07:45–09:45 h) 
[  ] 9:45 AM–11:00 AM (09:45–11:00 h) 
[  ] 11:00 AM–12 noon (11:00–12:00 h) 
 
2. Considering only your own “feeling best” rhythm, at what time would you go to 
bed if you were entirely free to plan your evening? 
 
[  ] 8:00 PM–9:00 PM (20:00–21:00 h) 
[  ] 9:00 PM–10:15 PM (21:00–22:15 h) 
[  ] 10:15 PM–12:30 AM (22:15–00:30 h) 
[  ] 12:30 AM–1:45 AM (00:30–01:45 h) 
[  ] 1:45 AM–3:00 AM (01:45–03:00 h) 
 
3.  If there is a specific time at which you have to get up in the morning, to what 
extent are you dependent on being awakened by an alarm clock? 
 
   _____ not at all dependent 
   _____ slightly dependent 
   _____ fairly dependent 
   _____ very dependent 
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4.  Assuming adequate environmental conditions, how easy do you find getting up in 
the morning? 
 
   _____ not at all easy 
   _____ not very easy 
   _____ fairly easy 
   _____ very easy 
 
5.  How alert do you feel during the first half-hour after being awakened in the 
morning? 
 
   _____ not at all alert 
   _____ slightly alert 
   _____ fairly alert 
   _____ very alert 
 
 
6.  How is your appetite during the first half-hour after waking up in the morning? 
 
   _____ very poor 
   _____ fairly poor 
   _____ fairly good 
   _____ very good 
7.  During the first half-hour after waking up in the morning, how tired do you feel? 
 
   _____ very tired 
   _____ fairly tired 
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   _____ fairly refreshed 
   _____ very refreshed  
8.  When you have no commitments the next day, at what time do you go to bed 
compared to your usual bedtime? 
 
   _____ seldom or never later 
   _____ less than one hour later 
   _____ 1 or 2 hours later 
   _____ more than two hours later 
 
9.  You have decided to engage in some physical exercise.  A friend suggests that you 
do this one hour twice a week and the best time for him is between 7-8 AM.  Bearing 
in mind nothing else but your own "feeling best" rhythm, how do you think you 
would perform? 
 
   _____ would be in good form 
   _____ would be in reasonable form 
   _____ would find it difficult 
   _____ would find it very difficult  
10.  At what time in the evening do you feel tired and as a result in need of sleep? 
[  ] 8:00 PM–9:00 PM (20:00–21:00 h) 
[  ] 9:00 PM–10:15 PM (21:00–22:15 h) 
[  ] 10:15 PM–12:45 AM (22:15–00:45 h) 
[  ] 12:45 AM–2:00 AM (00:45–02:00 h) 
[  ] 2:00 AM–3:00 AM (02:00–03:00 h) 
11.  You wish to be at your peak performance for a test which you know is going to 
be mentally exhausting and lasting for two hours.  You are entirely free to plan your 
day and considering only your own "feeling best" rhythm, which one of the four 
testing times would you choose? 
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    _____ 8 to 10am 
    _____ 11 to 1pm 
    _____ 3 to 5pm 
    _____ 7 to 9pm 
 
12.  If you went to bed at 11 pm at what level of tiredness would you be? 
 
     _____ not at all tired 
     _____ a little tired 
     _____ fairly tired 
     _____ very tired 
 
 
13.  For some reason you have gone to bed several hours later than usual, and there is 
no need to get up at any particular time the next morning.  Which one of the 
following events are you most likely to experience? 
 
     _____ will wake up at usual time & will not fall asleep 
     _____ will wake up at usual time & will dose thereafter 
     _____ will wake up at usual time but will fall asleep again 
     _____ will not wake up until later than usual 
 
 
14.  One night you have to remain awake between 4-6am in order to carry out a night 
watch.  You have no commitments the next day.  Which one of the following 
alternatives will suit you? 
 
     _____ would not go to bed until watch was over 
     _____ would take a nap before and sleep after 
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     _____ would take a good sleep before and nap after 
     _____ would take all sleep before watch 
 
 
15.  You have to do two hours of hard physical work.  You are entirely free to plan 
your day and considering only your own "feeling best" rhythm, which one of the 
following times would you choose? 
 
     _____ 8 - 10am 
     _____ 11 - 1pm 
     _____ 3 - 5pm 
     _____ 7 - 9pm 
 
 
16.  You have decided to engage in hard physical exercise.  A friend suggests that you 
do this for one hour twice a week and the best time for him is between 10-11pm.  
Bearing in mind nothing else but you own "feeling best" rhythm, how well do you 
think you would perform? 
 
     _____ would be in good form 
     _____ would be in reasonable form 
     _____ would find it difficult 
     _____ would find it very difficult 
 
17.  Suppose that you can choose your own work hours.  Assume that you worked a 
FIVE-hour day (including breaks) and that your job was interesting and paid by 
results.  Which FIVE CONSECUTIVE HOURS would you select? 
[  ] 5 hours starting between 4–8 AM (05–08 h) 
[  ] 5 hours starting between 8–9 AM (08–09 h) 
[  ] 5 hours starting between 9 AM–2 PM (09–14 h) 
[  ] 5 hours starting between 2–5 PM (14–17 h) 
[  ] 5 hours starting between 5 PM–4 AM (17–04 h) 
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18.  At what time of the day do you think you reach your "feeling best" peak? 
[  ] 5–8 AM (05–08 h) 
[  ] 8–10 AM (08–10 h) 
[  ] 10 AM–5 PM (10–17 h) 
[  ] 5–10 PM (17–22 h) 
[  ] 10 PM–5 AM (22–05 h) 
 
19.  One hears about "morning" and "evening" types of people.  Which one of these 
types do you consider yourself to be? 
 
     _____ definitely a "morning" type 
     _____ rather more of a "morning" than an "evening" type 
     _____ rather more of an "evening" than a "morning" type 
     _____ definitely an "evening" type 
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Appendix C. Sleep Timing Questionnaire 
This questionnaire asks about when you normally sleep. We are interested in getting 
as accurate a picture as we can of the times when you normally go to bed and get up. 
Please think carefully before giving your answers and be as accurate and as specific 
as you can be. Please answer in terms of a recent “normal average week,” not one 
in which you traveled, vacationed or had family crises. Thanks. 
 
Please think of GOOD NIGHT TIME as the time at which you are finally in bed 
and trying to fall asleep. 
 
On the night before a work day or school day, 
what is your earliest GOOD NIGHT TIME ?____:____ pm/am 
 
On the night before a work day or school day, 
what is your latest GOOD NIGHT TIME ?____:____ pm/am 
 
On the night before a work day or school day, 
what is your usual GOOD NIGHT TIME ?____:____ pm/am 
 
How stable (i.e., similar each night) are your GOOD NIGHT TIMES before a work 
day or school day? (choose one) 
0-15mins. 16-30mins. 31-45mins. 46-60mins. 61-75mins. 76-90mins. 91-105mins. 
106-120mins. 2-3hours. 3-4hours. over 4hours. 
 
On a night before a day off (e.g. a weekend), 
what is your earliest GOOD NIGHT TIME ?____:____ pm/am 
 
On a night before a day off (e.g. a weekend), 
what is your latest GOOD NIGHT TIME ?____:____ pm/am 
 
On a night before a day off (e.g. a weekend), 
what is your usual GOOD NIGHT TIME ?___:____ pm/am 
 
How stable (i.e., similar each night) are your GOOD NIGHT TIMES on a night 
before a day off (e.g. a weekend)? (circle one) 
0-15mins. 16-30mins. 31-45mins. 46-60mins. 61-75mins. 76-90mins. 91-105mins. 
106-120mins. 2-3hours. 3-4hours. over 4hours 
 
Please think of GOOD MORNING TIME as the time at which you finally get out 
of bed and start your day. 
 
Before a work day or school day, 
what is your earliest GOOD MORNING TIME ?____:____ am/pm 
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Before a work day or school day, 
what is your latest GOOD MORNING TIME ?____:____ am/pm 
 
Before a work day or school day, 
what is your usual GOOD MORNING TIME ?____:____ am/pm 
 
How stable (i.e., similar each night) are your GOOD MORNING TIMES before a 
work day or school day? (choose one) 
0-15mins. 16-30mins. 31-45mins. 46-60mins. 61-75mins. 76-90mins. 91-105mins 
106-120mins. 2-3hours 3-4hours over 4hours 
 
Before a day off (e.g. a weekend), 
what is your earliest GOOD MORNING TIME ?____:____ am/pm 
 
Before a day off (e.g. a weekend), 
what is your latest GOOD MORNING TIME ?____:____ am/pm 
 
Before a day off (e.g. a weekend), 
what is your usual GOOD MORNING TIME ?____:____ am/pm 
 
How stable (i.e., similar each night) are your GOOD MORNING TIMES on a night 
before a day off (e.g. a weekend)? (choose one) 
0-15mins. 16-30mins. 31-45mins. 46-60mins. 61-75mins. 76-90mins. 91-105mins 
106-120mins. 2-3hours 3-4hours over 4hours 
 
These questions are about how much sleep you lose to unwanted wakefulness: 
 
On most nights, how long, on average does it take you to fall asleep after you start 
trying? 
______________minutes 
 
On most nights, how much sleep do you lose, on average, from waking up during the 
night (e.g. to go to the bathroom)? 
______________minutes 
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Appendix D. PSQI 
The following questions relate to your usual sleep habits during the past month only.  
Your answers should indicate the most accurate reply for the majority of days and 
nights in the past month.  Please answer all questions. 
 1. During the past month, what time have you usually gone to bed at night?______ 2. During the past month, how long in minutes has it usually taken you to fall 
asleep each night?________ 3. During the past month, what time have you usually gotten up in the morning?______ 4. During the past month, how many hours of actual sleep did you get at 
night? (This may be different than the number of hours you spent in 
bed)_______ 
 
For each of the remaining questions, check the one best response.   
 5. During the past month, how often have you had trouble sleeping because you… 
A) Cannot get to sleep within 30 minutes Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  
B) Wake up in the middle of the night or early morning Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  
C) Have to get up to use the bathroom Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___ 
 
D) Cannot breathe comfortably Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  
E) Cough or snore loudly Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  
F) Feel too cold Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___ 
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G) Feel too hot Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  
H) Had bad dreams Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  
I) Have pain Not During the       Less than             Once or twice     Three or more    past month ____    once a week___    a week____      times a week___  
J) Other reasons please describe________________________________. 
How often during the past month have you had trouble sleeping 
because of this? Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  6. During the past month, how would you rate your sleep quality overall? Very good___  Fairly good ___ Fairly bad___   Very bad___  7. During the past month, how often have you taken medicine (prescribed 
or over the counter) to help you sleep? Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  8. During the past month, how often have you had trouble staying awake 
while driving, eating meals, or engaging in social activity? Not During the       Less than             Once or twice     Three or more    
past month ____    once a week___    a week____      times a week___  9. During the past month, how much of a problem has it been for you to keep up enough enthusiasm to get things done? No problem at all___  Only a very slight problem___   
Somewhat of a problem___  A very big problem_____  10. Do you have a bed partner or roommate? 
No bed partner/roommate____ 
Partner/roommate in other room____ Partner in same room, but not same bed____ Partner in same bed____ 
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Appendix E. CES-D Scale 
Instructions for questions: Below is a list of the ways you might have felt or 
behaved.  Please tell me how often you have felt this way during the past week:    Rarely or None of the Time (Less than 1 Day)  Some or a Little of the time (1-2 Days)  Occasionally or a Moderate Amount of Time (3-4 Days)  Most of All of the Time (5-7 Days)  
During the past week: 1.   I was bothered by things that usually don’t bother me. 2.   I did not feel like eating; my appetite was poor. 3.   I felt that I could not shake off the blues even with help from my family or    friends. 4.   I felt that I was just as good as other people. 5.   I had trouble keeping my mind on what I was doing. 6.   I felt depressed. 7.   I felt that everything I did was an effort. 8.   I felt hopeful about the future. 9.   I thought my life had been a failure. 10.   I felt fearful. 11.   My sleep was restless. 12.   I was happy. 13.   I talked less than usual. 14.   I felt lonely. 15.   People were unfriendly. 16.   I enjoyed life. 17.   I had crying spells. 18.   I felt sad. 19.   I felt that people dislike me. 20.   I could not get “going”. 
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Appendix F. Student Adaptation to College Questionnaire 
 
The 67 statements on the front and back of this form describe college 
experiences. Read each one and decide how well it applies to you at the 
present time (within the past few days). For each statement, select the 
asterisk at the point in the continuum that best represents how closely the 
statement applies to you. Choose only one asterisk for each statement.  
                                                                                                                              Applies Very   Doesn’t Apply 
                                                                                                                            Closely To Me        To Me At 
All 
                                                                                                                                                                              
1. I feel that I fit in well as part of the college environment           2. I have been feeling tense or nervous lately          3. I have been keeping up to date on my academic work          4. I am meeting as many people, and making as many friends as 
I would like at college          
5. I know why I’m in college and what I want out of it          
6. I am finding academic work at college difficult          7. Lately I have been feeling blue and moody a lot          
8. I am very involved with social activities in college          
9. I am adjusting well to college          
10. I have not been functioning well during examinations          
11. I have felt tired much of the time lately          
12. Being on my own, taking responsibility for myself, has not been easy          
13. I am satisfied with the level at which I am performing 
academically          
14. I have had informal, personal contacts with college professors          
15. I am pleased now about my decision to go to college          
16. I am pleased now about my decision to attend this college in 
particular          
17. I’m not working as hard as I should at my course work          
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18. I have several close social ties at college          
19. My academic goals and purposes are well defined          
20. I haven’t been able to control my emotions very well lately          
21. I’m not really smart enough for the academic work I’m 
expected to be doing now          
22. Lonesomeness for home is a source of difficulty for me now          
23. Getting a college degree is very important to me          24. My appetite has been good lately          
25. I haven’t been very efficient in the use of study time lately          
26. I enjoy living in a college dormitory. (Please omit if you do not live in a dormitory; any university housing should be 
regarded as a dormitory)          
27. I enjoy writing papers for courses          28. I have been having a lot of headaches lately          
29. I really haven’t had much motivation for studying lately          
30. I am satisfied with the extracurricular activities available at 
college          
31. I’ve given a lot of thought lately to whether I should ask for 
help from the Psychological/Counseling Services Center or from 
a psychotherapist outside of college          32. Lately I have been having doubts regarding the value of a 
college education          
33. I am getting along very well with my roommate(s) at college 
(Please omit if you do not have a roommate)          
34. I wish I were at another college or university          
35. I’ve put on (or lost) too much weight recently          
36. I am satisfied with the number and variety of courses available at college          
37. I feel that I have enough social skills to get along well in the 
college setting          38. I have been getting angry too easily lately          
39. Recently I have had trouble concentrating when I try to study          
40. I haven’t been sleeping very well           
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41. I’m not doing well enough academically for the amount of 
work I put in          
42. I am having difficulty feeling at ease with other people at 
college          
43. I am satisfied with the quality or the caliber of courses 
available at college          
44. I am attending classes regularly          45. Sometimes my thinking gets muddled up too easily          
46. I am satisfied with the extent to which I am participating in 
social activities at college          
47. I expect to stay at this college for a bachelor’s degree          
48. I haven’t been mixing too well with the opposite sex lately          
49. I worry a lot about my college expenses          
50. I am enjoying my academic work at college          
51. I have been feeling lonely a lot at college lately          
52. I am having a lot of trouble getting started on homework assignments          
53. I feel I have good control over my life situation at college          54. I am satisfied with my program of courses for this 
semester/quarter          55. I have been feeling in food health lately          
56. I feel I am very different from other students at college in 
ways that I don’t like          
57. On balance, I would rather be home than here          58. Most of the things I am interested in are not related to any 
of my course work at college          59. Lately I have been giving a lot of thought to transferring to 
another college          60. Lately I have been giving a lot of thought to dropping out of 
college altogether and for good          
61. I find myself giving considerable thought to taking time off 
from college and finishing later          
62. I am very satisfied with the professors I have now in my 
courses          
63. I have some good friends or acquaintances at college with 
whom I can talk about any problems I may have          
64. I am experiencing a lot of difficulty coping with the stresses 
imposed upon me in college          
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65. I am quite satisfied with my social life at college          
66. I’m quite satisfied with my academic situation at college          
67. I feel confident that I will be able to deal in a satisfactory 
manner with future challenges here at college           
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Appendix G. International Physical Activity Questionnaire 
 
We are interested in finding out about the kinds of physical activities that people do 
as part of their everyday lives. The questions will ask you about the time you spent 
being physically active in the last 7 days. Please answer each question even if you do 
not consider yourself to be an active person. Please think about the activities you do 
at work, as part of your house and yard work, to get from place to place, and in your 
spare time for recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days. Vigorous 
physical activities refer to activities that take hard physical effort and make you 
breathe much harder than normal. Think only about those physical activities that you 
did for at least 10 minutes at a time. 
 
1. During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, digging, aerobics, or fast bicycling? 
_____ days per week 
_____No vigorous physical activities Skip to question 3 
 
2. How much time did you usually spend doing vigorous physical activities on one of 
those days? 
_____ hours per day 
_____ minutes per day 
_____Don’t know/Not sure 
 
Think about all the moderate activities that you did in the last 7 days. Moderate 
activities refer to activities that take moderate physical effort and make you breathe 
somewhat harder than normal. Think only about those physical activities that you did 
for at least 10 minutes at a time. 
 
3. During the last 7 days, on how many days did you do moderate physical 
activities like carrying light loads, bicycling at a regular pace, or doubles tennis? 
Do not include walking. 
_____ days per week 
_____No moderate physical activities Skip to question 5 
 
4. How much time did you usually spend doing moderate physical activities on one 
of those days? 
_____ hours per day 
_____ minutes per day 
_____Don’t know/Not sure 
 
Think about the time you spent walking in the last 7 days. This includes at work and 
at home, walking to travel from place to place, and any other walking that you might 
do solely for recreation, sport, exercise, or leisure. 
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5. During the last 7 days, on how many days did you walk for at least 10 minutes at a 
time? 
_____ days per week 
_____No walking Skip to question 7 
 
6. How much time did you usually spend walking on one of those days? 
_____ hours per day 
_____ minutes per day 
_____Don’t know/Not sure 
 
The last question is about the time you spent sitting on weekdays during the last 7 
days. Include time spent at work, at home, while doing course work and during 
leisure time. This may include time spent sitting at a desk, visiting friends, reading, or 
sitting or lying down to watch television. 
 
7. During the last 7 days, how much time did you spend sitting on a week day? 
_____ hours per day 
_____ minutes per day _____Don’t know/Not sure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SOCIAL JETLAG, CHRONOTYPE, AND BMI                                                                                95
 
Appendix H. Eating Patterns Questionnaire 
Now please think about what you eat.  In the last three months, did you eat the 
following foods often, sometimes, rarely or never… 
 Always/Often Sometimes Rarely/Never 
Broiled, baked or poached fish 1 2 3 
Fried fish or fish sticks 1 2 3 
Broiled or baked chicken 1 2 3 
Fried chicken 1 2 3 
Chicken without the skin 1 2 3 
Red meat with all visible fat trimmed 1 2 3 
Extra lean ground beef (hamburger) 1 2 3 
Hot dogs, salami, bologna, or other processed meats 1 2 3 
Bacon or sausages 1 2 3 
Spaghetti or noodles with meat, butter or cheese sauce 1 2 3 
Spaghetti or noodles with a tomato (non-meat) sauce 1 2 3 
A vegetarian dinner 1 2 3 
Cooked vegetables without butter or margarine 1 2 3 
French fries or poutine 1 2 3 
Boiled or baked potatoes without butter or margarine 1 2 3 
Raw vegetables for snacks 1 2 3 
Green salad with no dressing 1 2 3 
Green salad with calorie reduced dressing 1 2 3 
Fruit for dessert 1 2 3 
Fresh fruit for snacks 1 2 3 
Homogenized or whole milk 1 2 3 
2% milk 1 2 3 
Skim or 1% milk 1 2 3 
Low fat cheese or cheese made with partly skimmed 
milk 1 2 3 
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Ice cream 1 2 3 
Low fat ice cream, frozen yoghourt or sherbet 1 2 3 
Dessert with cream or whipped cream 1 2 3 
Bread, rolls or muffins without butter or margarine 1 2 3 
Donuts, cookies, cakes or pastries 1 2 3 
Chocolate or candy 1 2 3 
Snacks such as chips, fritoes, doritos 1 2 3  
Now I’d like to know about the way you prepare your food.  Over the last three 
months, have you done the following often, sometimes, rarely or never 
 Always/Often Sometimes Rarely/never 
Don't 
prepare 
food 
Sauteed or pan fried food 1 2 3 4 
Fried with Pam or other non-stick spray    
instead of oil, butter or margarine 1 2 3 4 
Trimmed all the fat from red meat before 
cooking 1 2 3 4 
Removed the skin from chicken before cooking 1 2 3 4 
Used low fat mayonnaise 1 2 3 4 
Added salt to food at the table 1 2 3 4 
Read labels on bought foods 1 2 3 4         
SOCIAL JETLAG, CHRONOTYPE, AND BMI                                                                                97
 
Appendix I. ASSIST 
Thank you for agreeing to take part in this brief interview about alcohol, tobacco products and 
other drugs. I am going to ask you some questions about your experience of using these substances 
across your lifetime and in the past three months. These substances can be smoked, swallowed, 
snorted, inhaled, injected or taken in the form of pills (show drug card). 
 
Some of the substances listed may be prescribed by a doctor (like amphetamines, sedatives, pain 
medications). For this interview, we will not record medications that are used as prescribed by your 
doctor. However, if you have taken such medications for reasons other than prescription, or taken 
them more frequently or at higher doses than prescribed, please let me know. While we are also 
interested in knowing about your use of various illicit drugs, please be assured that information on 
such use will be treated as strictly confidential. 
 
 
 
 
 
Question 1 
In your life, which of the following substances have you ever used? (NON-MEDICAL USE ONLY) No Yes 
a. Tobacco products (cigarettes, chewing tobacco, cigars, etc.) 0 3 
b. Alcoholic beverages (beer, wine, spirits, etc.) 0 3 
c. Cannabis (marijuana, pot, grass, hash, etc.) 0 3 
d. Cocaine (coke, crack, etc.) 0 3 
e. Amphetamine type stimulants (speed, diet pills, ecstasy, etc.) 0 3 
f. Inhalants (nitrous, glue, petrol, paint thinner, etc.) 0 3 
g. Sedatives or Sleeping Pills (Valium, Serepax, Rohypnol, etc.) 0 3 
h. Hallucinogens (LSD, acid, mushrooms, PCP, Special K, etc.) 0 3 
i. Opioids (heroin, morphine, methadone, codeine, etc.) 0 3 
j. Other - specify: 0 3 
If all NO: "Not even when you were in school?" 
 
 
Question 2 
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In the past three months, how often have you used the 
substances you mentioned? Never Once o
r 
Tw
ic
e 
M
on
th
ly
 
W
ee
kl
y 
D
ai
ly
 o
r 
 
Al
m
os
t 
D
ai
ly
 
a. Tobacco products (cigarettes, chewing tobacco, cigars, 
etc.) 
0 2 3 4 6 
b. Alcoholic beverages (beer, wine, spirits, etc.) 0 2 3 4 6 
c. Cannabis (marijuana, pot, grass, hash, etc.) 0 2 3 4 6 
d. Cocaine (coke, crack, etc.) 0 2 3 4 6 
e. Amphetamine type stimulants (speed, diet pills, 
ecstasy, etc.) 
0 2 3 4 6 
f. Inhalants (nitrous, glue, petrol, paint thinner, etc.) 0 2 3 4 6 
g. Sedatives or Sleeping Pills (Valium, Serepax, Rohypnol, 
etc.) 
0 2 3 4 6 
h. Hallucinogens (LSD, acid, mushrooms, PCP, Special K, 
etc.) 
0 2 3 4 6 
i. Opioids (heroin, morphine, methadone, codeine, etc.) 0 2 3 4 6 
j. Other - specify: 0 2 3 4 6 
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Question 3    
In the past three months, how often have you had a strong desire or urge to use ______? Never Once o
r 
Tw
ic
e 
M
on
th
ly
 
W
ee
kl
y 
D
ai
ly
 o
r 
 
Al
m
os
t D
ai
ly
 
a. Tobacco products (cigarettes, chewing tobacco, cigars, 
etc.) 
0 3 4 5 6 
b. Alcoholic beverages (beer, wine, spirits, etc.) 0 3 4 5 6 
c. Cannabis (marijuana, pot, grass, hash, etc.) 0 3 4 5 6 
d. Cocaine (coke, crack, etc.) 0 3 4 5 6 
e. Amphetamine type stimulants (speed, diet pills, 
ecstasy, etc.) 
0 3 4 5 6 
f. Inhalants (nitrous, glue, petrol, paint thinner, etc.) 0 3 4 5 6 
g. Sedatives or Sleeping Pills (Valium, Serepax, Rohypnol, 
etc.) 
0 3 4 5 6 
h. Hallucinogens (LSD, acid, mushrooms, PCP, Special K, 
etc.) 
0 3 4 5 6 
i. Opioids (heroin, morphine, methadone, codeine, etc.) 0 3 4 5 6 
j. Other - specify: 0 3 4 5 6 
 
Question 4     
In the past three months, how often has your use of _______ led 
to health, social, legal, or financial problems? Never Once o
r 
Tw
ic
e 
M
on
th
ly
 
W
ee
kl
y 
D
ai
ly
 o
r 
 
Al
m
os
t D
ai
ly
 
a. Tobacco products (cigarettes, chewing tobacco, cigars, 
etc.) 
0 4 5 6 7 
b. Alcoholic beverages (beer, wine, spirits, etc.) 0 4 5 6 7 
c. Cannabis (marijuana, pot, grass, hash, etc.) 0 4 5 6 7 
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d. Cocaine (coke, crack, etc.) 0 4 5 6 7 
e. Amphetamine type stimulants (speed, diet pills, 
ecstasy, etc.) 
0 4 5 6 7 
f. Inhalants (nitrous, glue, petrol, paint thinner, etc.) 0 4 5 6 7 
g. Sedatives or Sleeping Pills (Valium, Serepax, Rohypnol, 
etc.) 
0 4 5 6 7 
h. Hallucinogens (LSD, acid, mushrooms, PCP, Special K, 
etc.) 
0 4 5 6 7 
i. Opioids (heroin, morphine, methadone, codeine, etc.) 0 4 5 6 7 
j. Other - specify: 0 4 5 6 7 
 
Question 5     
In the past three months, how often have you failed to do 
what was normally expected of you because of your use of _______? Never Once o
r 
Tw
ic
e 
M
on
th
ly
 
W
ee
kl
y 
D
ai
ly
 o
r 
 
Al
m
os
t D
ai
ly
 
a. Tobacco products (cigarettes, chewing tobacco, cigars, 
etc.) 
0 5 6 7 8 
b. Alcoholic beverages (beer, wine, spirits, etc.) 0 5 6 7 8 
c. Cannabis (marijuana, pot, grass, hash, etc.) 0 5 6 7 8 
d. Cocaine (coke, crack, etc.) 0 5 6 7 8 
e. Amphetamine type stimulants (speed, diet pills, 
ecstasy, etc.) 
0 5 6 7 8 
f. Inhalants (nitrous, glue, petrol, paint thinner, etc.) 0 5 6 7 8 
g. Sedatives or Sleeping Pills (Valium, Serepax, Rohypnol, 
etc.) 
0 5 6 7 8 
h. Hallucinogens (LSD, acid, mushrooms, PCP, Special K, 
etc.) 
0 5 6 7 8 
i. Opioids (heroin, morphine, methadone, codeine, etc.) 0 5 6 7 8 
j. Other - specify: 0 5 6 7 8 
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Question 6        
Has a friend or relative or anyone else ever expressed concern about your use of _________? No, Ne
ve
r 
Ye
s,
 in
 th
e 
Pa
st
 3
 M
on
th
s 
Ye
s,
 b
ut
 n
ot
 in
 th
e 
Pa
st
 3
 M
on
th
s 
a. Tobacco products (cigarettes, chewing tobacco, cigars, etc.) 0 6 3 
b. Alcoholic beverages (beer, wine, spirits, etc.) 0 6 3 
c. Cannabis (marijuana, pot, grass, hash, etc.) 0 6 3 
d. Cocaine (coke, crack, etc.) 0 6 3 
e. Amphetamine type stimulants (speed, diet pills, ecstasy, 
etc.) 
0 6 3 
f. Inhalants (nitrous, glue, petrol, paint thinner, etc.) 0 6 3 
g. Sedatives or Sleeping Pills (Valium, Serepax, Rohypnol, etc.) 0 6 3 
h. Hallucinogens (LSD, acid, mushrooms, PCP, Special K, etc.) 0 6 3 
i. Opioids (heroin, morphine, methadone, codeine, etc.) 0 6 3 
j. Other - specify: 0 6 3 
 
Question 7 
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Have you ever tried and failed to control, cut down, or stop using  _________? No, Ne
ve
r 
Ye
s,
 in
 th
e 
Pa
st
 3
 M
on
th
s 
Ye
s,
 b
ut
 n
ot
 in
 th
e 
Pa
st
 3
 M
on
th
s 
a. Tobacco products (cigarettes, chewing tobacco, cigars, etc.) 0 6 3 
b. Alcoholic beverages (beer, wine, spirits, etc.) 0 6 3 
c. Cannabis (marijuana, pot, grass, hash, etc.) 0 6 3 
d. Cocaine (coke, crack, etc.) 0 6 3 
e. Amphetamine type stimulants (speed, diet pills, ecstasy, 
etc.) 
0 6 3 
f. Inhalants (nitrous, glue, petrol, paint thinner, etc.) 0 6 3 
g. Sedatives or Sleeping Pills (Valium, Serepax, Rohypnol, etc.) 0 6 3 
h. Hallucinogens (LSD, acid, mushrooms, PCP, Special K, etc.) 0 6 3 
i. Opioids (heroin, morphine, methadone, codeine, etc.) 0 6 3 
j. Other - specify: 0 6 3 
 
Question 8        
Have you ever used any drug by injection? No, Ne
ve
r 
Ye
s,
 in
 th
e 
Pa
st
 3
 M
on
th
s 
Ye
s,
 b
ut
 n
ot
 in
 th
e 
Pa
st
 3
 M
on
th
s 
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 0 2 1 
    
